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(57) Abstract 

The present invention relates to a method and an apparatus for permanently or temporarily removing human hair, for 
miniaturising the same or for changing the colour thereof. This apparatus can also be used for coagulating blood vessels, veins or a 
selective injury of the derma collagen in order to regenerate the same. This apparatus uses one or more incandescent lamps (4) in 
which the radiation spectrum (34) can be modulated in order to heat slowly and efficiently the derma (17) and in order to heat locally 
the hair follicles (35). This apparatus also includes an optical system that converts the bhic-grccn portion on the spectrum of the 
incandescent lamps (4) into a red region of the spectrum, that provides a highly efficient concentration of converted radiation from the 
incandescent filament (37) of the lamps (4) on the area of biological tissues to be treated, and that ensures a repeated recirculation 
towards the skin ( 17) of the radiation scattered by the same. 
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npe/maraeTCfl npn6op \a npouecc /yifl nocTOHHHoro h 
BpeMeHHoro yAaneHMfl Me/ioBesecKnx bojioc, hx MHHnaTKDpn3aunM \a 
M3MeHeHHfl uBeTa. ripii6op wioxei ncno/ib30BaTbcfl TaKxe jotir 
Koary/iflunn KpoBAHbix cocyAOB. BeH n ce/ieiatiBHoro nospeacaeHUR 
KO/i/iareHa AepMMca c ue/ib»o ero pereHepauwu. B npn6ope 
wcno/ib3yeTCfl OAHa h/ih Hecxo/ibKO /larvin HaKa/iwBaHMfl (4) c 
Mo/iy/iflUweL* cneiapa n3/iyHeHH9 (34), o6ecneMMBaK)iuero 
34>4)e»cTiiBHbii4 M^rKnw HarpeB AepMttca (17) w /lOKanbHbiw HarpeB 
bo/iochhow <t>ojuiuiicyjibi (35). npn6op coaepxnT onTusecKyto ci/icTeMy 
o6ecneHHBatoiuy»o npeo6pa30BaHne cnHe-3e/ieHOw sacTn cnefcrrpa 
jiaMnbi HaKa/iMBaHMfl (4) b KpacHyjo o6/iacTb cneKrpa, a TaKxe 
BbicoK:o3c})0eKTHBHyHD KOHueHTpaui/iKD npeo6pa30BaHHoro w3/iyseHHfl 
huth Haica/ia (37) JiaMn (4) Ha o6pa6aTbiBaeMyio 06/iacTb 6noTKaHn 
(17) n MHoroKpaTHyio uwpKy/ifluwio M3/iyHeHHfl pacceflHHoro ot koxm 
(17) oQpatHO b Koxy (17). 
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ycTpoficTBO Aiin TepaneBTMMecKoA m KOCMGTonorMMecKoft 
4>OToo6pa6oTKM 6uoTKaHeu m cnoco6 ero Mcnonb30BaHMn 

OSiiaCTb TeXHMKH 

H3o6peTeHne othocwtch k Me ahuwhc ko \a TexHUKe h MoxeT 

5 npwMeHflTbCfl b AepMaTO/iorww aha nocrroaHHoro m epeMeHHoro 
yAa/ieHWfl seJioBesecKnx bojioc, mx MHHnaTiopti3auMH m n3MeHem/i9 
UBeTa, a Ta»OKe Ana Koary/iflunw KposeHocHbix cocyaob w ce/i e ktm b ho ro 
noBpexAeHtta Ko/inareHa m noAKo>KHoro xiipa. 

ripeAUiecTByiomMei ypoBeHb TexHMKM 

10 M3BecTHbi ycTpoiicTBa <J>OTOo6pa6oTKH 6noTKaHeCi, paSoTa 

KOTopwx ocHOBaHa Ha ce/ieKTMBHOM HarpeBe xe/iaeMoii o6jiac™ 
6woTKaHM (koxi/i, KpoBeHocHoro cocyAa m/ii/i bojiochhoCi <t>ojuiwcy/ibi). B 
•casecTBe ncTOHHMKa H3/iyHeHna b stwx ycTpowcTBax ticno/ib3yioTCH 
naaepbi win AyroBbie ziaMObi. 

15 B ochobhom aha ceneicTMBHoro Harpesa ncno/ib3y»OTCfl 

/ia3epHbie hctohhmkm CBeTa. 3to cB93aHo c TeM, mto jiasep 
o6ecneHHBaeT Hannysuiyio cneiapa/ibHyfo ce/ieKTMBHocib. KpoMe Toro 
ziaaep, no3Bo/iaeT no/iysnTb /i»o6yto A/iMTe/ibHOCTb niviny/ibca Bn/ioTb ac 
HecKO/ibKMx <t>eMToceKyHA. n TeM caMbiM, o6ecnesnTb ce/ieKTHBHbiF; 

20 HarpeB 6no/iornHecKnx cTpyioyp /i»o6bix pa3MepoB. H3/iyseHMe /ia3epa 
/ien<o <J>o»cycnpyeTCfl b ManbiPt o6teM. 3to no3Bo/iaeT Aocmsb 
xe/iaeMoro ypoBHH nJioTHoc™ SHeprwn, a Taicxe o6ecnesnTb Bbicoicyio 
34)<t5eKTMBH0CTb BBOAa M3JiyMeHMR b onTuisecKoe BOflOKHO M AOCTaBKy 
ero k onepaunoHHOMy no/ira. B to xe BpeMn na3ep aB/iaeTca caMbiM 

25 AoporocToniAMM hctomhmkom cseTa 14 o6iiaAaeT noBbiweHHoPi 
onacHocTbio npexae Bcero Ann 3peHi/m no/ib30BaTe/ia. 

Zlna pRAa npuMeHeHMM bo3mo>khoctm ce/ieKTHBHoro xiasepHoro 
Harpesa He aB/iaioTCH Heo6xofluiMbiMM m MoryT 6biTb ocymecTB/ieHbi 
HeKorepeHTHbiMM mctohhwomii, HanpMMep, /laMnofi. flpn stom, aha 

30 cneicrpanbHoft ce/ieKuni/i wcno/ib3yeTCH nornoiuaioiuuM mjim 
4>JiyopecueHTHbiCi cfcwibTp. B naTeHTe CLUA J&3, 327.71 2 npeAnoxceHO 
ncno/ib30BaTb AyrpByo ziaMny, c 4>n/ibTpoM b o6/iacTW 300+600hm n 
AOCTaBKow 113/iyseHMfl no xryTy bo/iokoh, a/ih Koarynaunn TKaHew, a b 
naTeHTe CIJJA Jfe4 ( 298,005 - ycTpoftcTBo coAepxamee AyroByio ziaMny, 

35 OTpaxaTe/ib u cneicrpajibHbiw 0nnbTp b Anana30He 320-450 hm ahr 
KocMeTonorMsecKnx npuMeHeHnti. 3to ycTpoCicTBo He Tpe6yeT 

BOJIOKOHHOK AOCTaBKM 1/13/iyseHHH. 

B naTeHTe CUJA >fe5 l 320 t 618 onwcaHo ycTpotfcTBO, b kotopom 
Ann ce/ieioiHM M3JiyseHMq AyroaoPi ziaMnw ncno/ib3yeTC9 

40 0/iyopecueHTHbifi <|)i4^bTp. (D^yopecueHTHbiPi <t>n/ibTp nor/ioiuaeT 
sHsprwio KopoTKOBOJiHOBofi MacTM cneicxpa JiaMnbi, KOTopaw He 
B03AeficTByeT Ha MwweHb m nepeti3/iysaeT ee b A^MHHOBo/iHOByio 
oS/iacTb, a^« kotopom nor/ioineHne MMiueHw MMeeT 3HaMMTenbHyo 
Be/iMSMHy. B naTeHTe CLUA Jfe3,693 # 623 BnepBwe npeAnoxeHo 

45 ncno/ib30BaTb Ayrosyio ziaMny c 3e/ieHbiM ct>nnbTpoM m AOCTaBKoft 
M3/iyMeHM« no onTusecKOMy so/ioKHy aha yAa^eHwq eAUHWHHoro eo^oca 
nyTeM Koary/iflunw icpoBeHOCHbix cocyAoa b nannn/ie. 

OSiamR HeAOCTaTOK npuBeAeHHbix Bbiiue naTeHTOB coctomt b 
tom, sto onwcaHHbie b hmx ycTpoficTBa coAepxcaT AyroByio ziaMny, 
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koto pan Boo6tue roBopq, Aeweane n npotue /ia3epa, oAHaico TpeQyeT 

BblCOKOBOJlbTHblX CI/LnbHOTOHHblX MCTOMHMKOB nWTaHMfl M He M0X6T 

3KcrmyaTMpoBaTbcn b AOMaujHwx yc/ioBMflx itnw b KOCMeTMMecKMx 
ca/ioHax. KpoMe Toro, npuSop Ha ocHOBe AyroBow naiwinbi MMeeT 

5 BeCbMa HH3KyiO 3(t><J>eKTHBH0CTb. 3T0 CBHSaHO C T6M. HTO 

3<})4)eKTMBHocTb npeo6pa30BaHna 3/ie*apnsecK0M SHeprnn b hmx b cBeT 
He npeBbiiuaeT 60%, a rmoTHocTb moluhoctw Ha BHeiuHetf nosepxHocTM 
anaaMeHHoro cTon6a W3-3a Ma/ioro KosctxtinuueHTa "sepHOTbi" HMeeT 
He6o/ibiuy»o Be/insnHy, sto orpaHMSnaaeT MaKCHMa/ibHbiw noTOK, 
10 naaaioiuufi Ha noBepxnocTb koxh. 

Ana co3AaHi/m MaiccMMa/ibHo AeuieBbix <t>OT03nn/iHTopoB m 
(|)oto KocMeTMMecKHX npn6opos b HacToamee BpeMfl Han6o/iee 
noAXOAfltUMM mctohhmkom CBeTa HBiiHeTCH jiaivina HaKajinBaHn^. JlaMna 
HaKa^MBaHMfl MoxeT nuiaTbcq 6e3onacHbiMw Jinn ne/ioBeica 

15 MCTOMHMKaMM C HM3KMM HanpflXeHMeM, a 3<txt>eKTl/IBH0CTb 

npeo6pa30BaHHf? a/io^rpivsecKow SHeprwn b cseTOByio y jiaivinbi 
HaKa/insaHUR Bbiwe, seM y AyroBux JiaMn (0,85 m 0,6 cooTBeTCTBeHHo). 
CneicrpajibHaa acJxfeeKTHBHOCTb iiaMnw HaKa/iMBaHnw A/ifl cnHero n 
3e/ieHoro Anana30Ha hi/dkg seM y AyroBoui w3-3a orpaHi/iweHHow 

20 TeMnepaTypw hmth (< 3800°K), OAHaKo b Anana30He a/ihh bojih, b 
kotopom Haw6o/iee actxJjeiai/iBHo noBpe)KAaeTC« bojioc (6o/ibwe 
600hm) cnexTpanbHafl 3c()4)eKTMBHOCTb He ycTynaeT 3(}>(|>eicTMBHoc™ 
AyroBbix naMn c tow xe uBeTOBofi TeMnepaiypotf. ri/ioTHOcTb SHeprwn 
Ha noBepxHOCTH hutm HaKa/ia Bbiwe seM Ha noBepxHocTM n/ia3MeHHoro 

25 CTO/i6a, mto no3BOjiaeT AocTMSb 60/ibwePi n/ioTHocTM SHeprnu Ha 
noBepxHocTM koxm. /laMna HaKanneaHun b ot/immiw ot AyroBofi JiaMnbi 
He Moxer 3(J><t)eKTMBHo M3/iyMaTb MMny/ibCbi Kopose 50mc, HTO oSblHHO 
HeoSxoAUMO aha ce/ieKTMBHoro HarpeBa o6/iac™ Bo/iocaHoro cTO/i6a 
wua nannn/ibi b ocoSeHHoc™ a/ih tohki/ix bojioc m/im TOHKoro c/iofl 

30 AepMwea, jioAKc»KHoro xupa h/im KposeHocHbix cocyAOB. DoaTOMy 

co3AaHMfl AeiueBoro w 6e3onacHoro npudopa a/ih yAa/ieHna bo/ioc Ha 
ocHoee naMnhj HaKa/iMBaHMfl Heo6xoAMMO o6ecneHMTb 

AOnO/lHMTe/lbHbie npiieMU nOBblUJeHUR 3(|)(})eiCTMBH0CTl/l B03AetfCTBl/ia, 

hto n AB/iReTCfl npeAMeraM HacToamero n3o6peTeHWH. 
35 Han6o/iee 6/im3khm k npeA/iaraeMOMy ycTpoPicTBy u Bbi6paHHbiM 

b KasecTBe npoTOTwna HB/ifleTca ycTpoCtaTBo a/ih Koary/ifluuM 
KpoBeHOCHbix cocyAOB ( naT. CLUA >T«4.539.987 ony6/iMKOBaH 
10.09.1985r.). 

3to ycTpowcTBo coAepxnT hctohhuk 3/ieKTpoMarHHTHoro 
40 143/iyHeHMfl b BMAe ziaMnbi HaKanwBaHMR, pec()/ieKTop aji« KOHueHTpauMM 
na/iyseHMH Ha o6pa6aTbiBaeMy»o 06/iacTb 6noTKaHn f npn stom Mewy 
ziaMnoCi HaKannsaHun m o6pa6aTbiBaeMo£i 6noTKaHbio noMeiueH 

KpMCTan/lUMeCKMM AM3AeKTpMK np03paMHblft AHfl M3/iyseHM« M 
HaxoAnuiMMCfl b KOHTaicre c o6pa6aTbiBaeMoft 6MOTKaHbK). 3TOT 
45 KpucTan/iuisecKiiCi 3/ieMeHT, coeAMHeHHwfi c cwcTeMow oxnaxneHm 
M/w TeruioeMKofl Maccoui, npeAHa3HaseH a/i« otboas Teana ot 
npMnoBepxHocTHoro c/io« koxm. Me)KAy /laMnoii n npo3pa4HWM 
Ai43/ietcTpiiKOM MoxeT 6wTb noMeu^eH nor/iomaKDmurt 4>w/ibTp, 
nponycKaJomnPi M3JiyHeHne b 06/iacTM 600-1400hm. B ycTpoPicTBe 



WO 00/54649 PCT/RU00/00Q88 



3 

ncno/ib3yeTcq jiaMna HaicaJiwBaHwq c 3/ieKTpnsecKow MomHocTbio 
6onee 15Bt, c n/ioTHocrbio moluhoctm Ha noBepxHocTM 
o6pa6aTbieaeMoPi 6noTKaHM 6o/iee 10Bt/cm 2 . PeKOMeHAyeMaq b stom 
naTeHTe ruioTHocTb moluhoctm cocraB/iqeT 150Bt/cm 2 , Anq Hero 

5 npeflno/iaraeTca b ycrpoPicTBe Mcno/ib30BaTb JiaMny HaKajiwaaHMq c 
MaKcuMa^bHOM ajieiopi/iMecKOM MomnocTbio nopqAKa 400 Bt , KOTopaq 
pa6oTaeT b o6wmhom HenpepbiBHOM pexnivie c BpeMeHeM bo3A6mctbh^ 
oko/io 2 ceK. Koary/iflunq KpoBeHocHbix cocyAOB ocymecTBiiqeTcq 
r/iaBHbiM o6pa30M 3a cseT nornomeHwq n3nyMeHM« ziaMnbi boaoSi, 

10 coAepxameftcq b tcoxe. 

HeflocTaTKOM 3Toro ycrpoMCTBa qB/iqeTcq HenpuroAHocTb a/w 
3<t><J>eKTMBHoro noica/ibHoro Harpesa Bo/ioca mjim Me/iKoro 
KpoBeHOCHoro cocyAa. tohkofo c/ioq AepMwca mjiw noAKOKHoro xnpa. 
fleficTBMTe/ibHo, xaic noKa3aHo b naTeHTe CLUA JS r »5735844 onyS/i. 

15 07.04.1 998r. ( A/iq nopaxeHMq so/ioca Heo6xoAMMO M3/iyneHne c 
A/whom ao/iHbi ot 600^1100hm, c n/ioTHocTbio aHeprnw He MeHee 

10A>K/CM 2 npM AHMTe/lbHOCTM wMny/ibca 1-20 MC TaKMM 06pa30M 

ruioTHOCTb moluhoctm b 3TOM Anana30He AO/i)KHa 6biTb He MeHee 
500Bt/cm 2 , hto 3HasnTe/ibHo Bbiwe, neM MO>KeT 6biTb no/iyneHo c 

20 Mcno/ib30BaHneM ziaMnu HaKa/insaHnq c MaKCMMa/ibHow a/ieiapusecKOM 
mouahoctmo 400Bt b HenpepbiBHOM pexwMe, npn AnaMeTpe 
ocBeiueHHofi 30Hbi Ha nosepxHocTM 6woTKaHH 25 mm. 3aMeTHM t hto 
ho mm Han bHaq MomHocTb 400Bt qB/iqeTcq npaicTMHecKMM npeAe/ioM jxnn 
MMHMaTfopHbix ra/ioreHHbix /iaMn, ManyseHMe KOTopux MoxeT 6biTb 

25 CKOHueHTpMpoBaHO Ha He6o^biuoM ( 010-25 mm) anounaAKe. flpw 3TMX 
yc/ioBMqx CBeTOBaq MOiAHOCTb b 06/iacTM cneicrpa 600-1400hm Ha 
noBepxHocTM 6motk3Hm He 6yAeT npeBbiaiaTb 150 Bt (no/iHaq cBeTOBaq 
3(()<t)e»aMBHocTb 0.8, 3(|>(t>eicTMBH0CTb ocBeTMTenq 0.8, aoji* CBeTOBoro 
M3jiyseHnq b o6nacTM 600-1400 hm - 0.6; 0.80.80.6=0.4), a 

30 n/10THOCTb MOIUHOCTM - 40BT/CM 2 , HTO OnqTb TaKM 3H3HMTe/lbHO HM)Ke 

Heo6xoAMMbix 500Bt/cm 2 . 06paTHbiM pacseTOM jierxo y6eAHTbcq, hto 
Heo6xoAMMaq MOLUHOCTb ziaMnbi AO/DKHa cocTasiiqTb 6onee 6kBt. 

HaM6oiiee 6/1M3KMM k npeAnaraeMOMy cnoco6y Mcnonb30BaHMq 
aaqs/iqeMoro ycrpOMCTBa, m npMHqTbiM b KanecTBe npoTOTMna, 

35 qB/iqeTcq cnoco6 yAa/ieHMq bo/ioc, onMcaHHbiM b BbiiueynoMqHyTOM 
naTeHTe (cm. riaTeHT CLUA .Ns5735844 ony6ii. 07.04.1998r.). B stom 
cnoco6e wcno/ib3yioTcq KopoTKMe cBeToswe MMny/ibCbi A/iHTejibHocTbio 
ot 2 ao 100 mc c nacTOTOM c/ieAOBaHMq 1 Tu m AnnHoft bojihw b 
Awana30He ot 680 ao 1200hm b coneTaHMM c ox/iaweHMeM 

40 3nMAepMMca. CytUHOCTb npoTOTwna coctomt b tom, mto b yicaaaHHOM 
Awana30He ahmh bo/ih Me/iaHMH, coAepxamwflcq npeMMymecTBeHHo b 
MaTpMKce K/ieTOK Bo/iocqHoft <t>o/i/iwKy/ibi m CTBane Bo/ioca, 06/iaAaeT 
6o/iee BbicoKMM nor/iomeHweM neM see ocra/ibHbie KOMnoHeHTbi ko*cw. 

Fl03T0My B03MOXeH Ce/ieKTM8Hblft HarpeB BOJIOCqHOM (|)0/l/1MKy/lbl M 

45 nopaxeHMe ee opraHOB OTBeTCTaeHHbix 3a pocT Bo/ioca: MaTpwicca 
icneTOK b 06/iacTM nanM/i/ibi m CTMM-KneTOK b o6/iacTM cTBO/ia Bo/ioca. 
TaK KaK Me/iaHMH coAepxMTcq TaioKe Ha rpaHMue AepMMca m 
anMAepMMca, to npw nopaxeHMM c})o/i/iMicy/ibi bo3moxho 
OAHOBpeMeHHoe nopaxeHMe anwAepMMca, HanpMMep ero oTc/ioeHMe. 
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Ann npeflOTBpameHWH nopaxeHWR aniiAepwiHca b 3tom cnoco6e 
ncno/ib3yeTcq npe^Bapm-enbHoe ti oAHOBpeMeHHoe co cBeTOBbiM 
B03fleCicTBMeM oxnaJKfleHne anMAepMHca. Cnoco6 ynanenwa bo/ioc, 
onMcaHHbiw b 3tom naTeHTe, npeAHa3HaseH a/ih OAHOBpeMeHHoB 

5 06pa60TKM OAHI4M CBeTOBbiM MMny^bCOM HeCKO/lbKMX BOJIOCflHblX 

<t>ojuuiicyji. fl/iOTHocTb aHeprww onmsecKHx nMny/ibcoB Jiexa/rr b 
npeae/iax ot 10 ao 200 A*/cm 2 , m npenno/iaraeTCfl ncno/ib30BaHne 

JlK)6b!X MMnyJIbCHblX MCTOMHMKOB 3/ieiap0MarHMTH0r0 M3/iyMeHHfl, 

Bwnosan ziasepbi m HeicorepeHTHbie uctohhmkm, c y«a3aHHbiMM Bbiwe 
10 napaMeTpaMii. 

He^ocTaTKOM npoTOTwna cnoco6a nsnnercn HeAOCTaTOHHaa 
3c()ct)eicTMBHOCTb ncnojib30BaHMfl a/ieiorpoMarHWTHoii sHeprnn npw 
o6pa6oTKe w3-3a HeonTWMa/ibHoro pexMMa BoaAeiicTBMH Ha 6noTKaHb 

OnTMMeCKMX MMny/lbCOB C BblCOKOM OnOTHOCTblO 3HeprMM. 

15 PacKpbiTue M3o6peTeHnq 

3aaaHefi t Ha peweHwe KOTopoPi HanpaB/ieHo npejonaraeMoe 

M3o6peTeHne, HB/iaeTcq yAewesyieHHe ycTpoficTBa c oAHOBpeMeHHWM 

noBbiiueHMeM 3c|)<J)eKTviBH0CTM n 6e3onacHOCTM nopaxeHi/ia bojiochhom 

(fco/uiwcy/ibi a/ib nepMaHeHTHoro ee noBpexcAeHHH mjim 3aAepxicu 
20 pocTa, MHHwaTiopM3amii4 m/im ocBeuieHUfl BO/ioca, a TaKxe Koary/iflunn 

KpoaeHocHbix cocyAOB m ce/ieicrMBHoro noBpexcaeHwa Ko/uiareHa koxw 

nnn noaicoxHoro xnpa. 

flaHHan 3aAasa pewaeTca aa cseT AocTMxeHMfl TexHusecKoro 

pe3y/ibTaTa, 3aicniOMaioiuerocfl b orrniMa/ibHOM ncno/ib30BaHMt/i cboCictb 
25 o6pa6aTbiBaeMoR 6woTKaHW, 3aicniowa)oiueMcq b M3MeHeHWn ee 

cocTOPHMfl b 3aBMCMM0CTM ot BpeMeHu, sHeprw/i n cneiapa 

B03Ae£iCTByiomero M3nyseHHfl. 

Ana AocTM)KeHMfl yKa3aHHoro TexHwsecKoro pe3y/ibTaTa jiaMna 

HaKanMBaHnq, icoTopaa flBJiaeTca mctohhmkom 3/ie»opoMarHWTHoro 
30 M3iiyHeHnq-B npeiinaraeMOM ycTpoficTBe coeAMHeHa c 6/iokom nuTaHwa 

Mepe3 MOAy/iyrrop. 3tot MOAyiflTop coAepxwT M3MepnTe/ib 

conpoTMB/ieHMfl hwtw Haica^a JiaMnbi m pery/isrrop moiuhoctm, hto 

no3Bo/iaeT o6ecnenuTb onTMManbHbifi peacwM o6pa6oTKu 6noTKaHe£t. 

BHyTpeHH«R noBepXHOCTb pe<t>/ieiaopa, npeAHa3HaneHHoro Ann 
35 KOHueHTpauMM M3^yHeHMfl /laMnw Ha 6noT<aHb, Bbino/iHeHa 3epicajibHoft 

c <t>yHKUneCi B03BpaTa M3/iyweHMfl f OTpaxeHHoro ot 06pa6aTbiBaeM0ii 

6M0TKaHI4 ( OdpaTHO B 6(/(OTKaHb. 3T0 n03BOJlfleT 3HaHWTe/lbHO nOBblCMTb 
3<t)<J>eKTMBHOCTb <J>yHKUWOHHpOBaHHfl ycTpoftcTBa. 

B KOHTaiae c o6pa6aTbiBaeMotf TKaHbio npw paSoTe ycTpowcTBa 
40 HaxoAMTca ox/iaxAaeMaa AMS/ieicrpMHecKaH npi43Ma, npeACTaB/iaiomaH 
co6ofi BO/iHOBOA- C uenbio o6ecneseHnq Aono^HMTe^bHoii 
6e3onacHocTM o6pa6oTKn k 3Tom Ans/ieiapusecKoft npM3Me BanoTHyio 
npwcoeAMHeHa MeTa/inMHecKaa ruiacTMHa, KOTopan TaKxe HaxoAMTcq b 
KOHTaiae c o6pa6aTbiBaeMoCi TicaHbto n coeAHHeHa c cucTeMO^ 
45 oxna^KAeHMfl. npM 3T0M npw o6pa6oTKe tkshw ycTpoRcTBO 
nepeMemaeTCfl Tak. hto Heo6/iyseHHbifi ysacTOK koxh cHasana 
conpMKacaeTcq c MeTa^/iMHecKoft n/iacTMHoR, a aaTeM c Afia/ieiorpi/iicoM. 

B ycTpoRcTBe npeAycMOTpeH TatoKe cneKTpa/ibHbiCi c|)MiibTp p 
nor/iomaioiUMii BpeAHoe Ann 6t/!OTKaHM wa/iyseHne, KOTopuPi c 
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fli43/ieicrpiiHecKHM aneMeHTOM o6pa3yeT onTusecioiw bojihoboa. 3to, b 
coseTaHMM co cefcepwHecicoCi BHyTpeHHetf noBepxHOCTbio pecjwieicropa w 
KOHMMecKoti 6okobow ero noBepxHocTbto o6ecnesnBaeT B03BpaT 
M3/iyHeHM«, orpaxeHHoro ot 6noTKaHW ( oGpaTHO b 6uoTKaKb. 

5 Aono^HMTonbHo, BHyTpeHHe npocTpaHCTBO pe<t>Jieiaopa wioxeT 

6biTb cHa6xeHo cucTeMofi B03AyuJHoro oxnaxAeHMfl, 

KpoMe oTflenbHoro cneicrpa/ibHoro c^mibTpa 6annoH jiaMnbi 
HaKa^HBaHUfl, 3epicajibHoe noKpbiTue BHyTpeHHeft nosepxHOCTW 
pecfc/ieicropa, MoryT 6biTb Bbino/iHeHbi c <t>yHKUnew jiioMUHecueHTHoro 

10 cneicrpaJibHoro npeo6pa30BaTe/ifl. 

BbiTOBoPi Bapwam npejanaraeMoro ycTpoiicTBa aha, HanpuMep, 
yAa^eHi/m bo/ioc b AOMaujHwx yc/ioBuqx MoxeT 6biTb Bbino/iHeH b Bt/me 
"munuoB", 3axsaTbiBaioiuMx <J)parMeHT koxm c bo/iochhow cfco/ini'iKyjioCt 
c yseTOM KOHueHTpaunn n3nyseHM9 Ha hmx b coMKHyTOM coctohhmh 

15 munuoB. ripo(})eccnoHanbHbiCi sapnaHT npeAnaraeMoro ycTpoftcTBa 

MOXeT 6blTb BbinO/lHeH C HCnOJlb30BaHHeM HeCKO/lbKHX MMHUaTJOpHblX 

/laMn c HanpaxeHHeM nwraHun Hwxe 40B. BbiTOBofi Bapi/ianr 

npejo/iaraeMoro ycTpowcTBa MoxeT coAepxaTb OAHy MMHuaTiopHyio 

jiaiviny c HanpaxeHweM nwaHHa ao 40B. 
20 Cnoco6bi ncno/ib30BaHMa npeA/iaraeMoro ycTpoflcTBa Ana 

o6pa6oTKM pa3/iWHHbix 6woTKaHeCi oT/iMHaioTCH BpeMeHeM 

B03AeuicTBMfl» cneicrpanbHbiM Awana30HOM w BpewieHeM o6/iyHeHHH. 

IlpuMeM npeABapnTe/ibHo nponcxoAUT oxjiaxASHwe o6pa6aTbieaeMotf 

noBepxHocTM, a 3aTeM o6<ny4eHiie e ABe cj)a3bi. Hc</i (oseHneM flBJiaeTCH 
25 c/iysaft noBpexAewin KO/i/iareHa aepMnca c ue/ibio CTMMynaunH ero 

pereHepauuM hjim noBpexAeHwa cjioh noAKoxHoro xwpa. 

B npeanaraeMOM ycrpowcTBe wcno/ib3yioTCfl jiaMnw 

HaKan^BaHnq 11 MOAy/urrop too mjih HanpflxeHWH, KOTopbift w3MeHfleT 

cneiap M3/iyHeHWfl 

30 JiaMnbi bo epeMeHU TaK, sto BHasa/ie 603AeMCTBna cseTa Ha Koxy 
(nepBan cj>a3a - npeAHarpeB) MaKCMMyM n3jiyHeHwa cocpeAOToseH b 
6/iuiXHeM UK Anana30He ( a b KOHue B03AeiicTBWfl oh cMeiuaeTca b 
KpacHyto oS/iacTb cneiapa ( BTopaa c))a3a - nopaxeHHe). Ha nepBOM 
(j>a3e nponcxoAMT HarpeB AepMnca 3a cseT nor/ioiueHwa M3/iyMeHwa 

35 boaom, coAepxameiica b AepMwce, ao TeMnepaTypbi He npeabiujaiomefi 
TeMnepaTypy ero AeHaTypaqyiw 45-55°C. Ha BTopofl 4>a3e, npt/i 
CMemeHMM MaKCMMyMa cneicrpa uo/iyseHua b KpacHyto 06/iacTb 
cneiapa, npowcxoAMT ce/ieicrnBHbM HarpeB KOMnoHeHT eo/ioca 
coAepxami/ix ManaHUH: MaTpwKca toieTOK n CTBO/ia eo/ioca m 

40 HaxoARiUMXca p^aom c hmmm nannn/ibi m cTMM-icneTOK. T.k. Ha 1 (J>a3e 
mx HasajibHaa TewinepaTypa cTaHOBMTca Ha 9°-15°C Bbiiue o6biMHoft jxnn 
koxm, to Arm ce/ieKTWBHoro HarpeBa m nopaxeHuiR Ha 2 4>a3e 
TpeQyeTcn Ha 30-40% MeHbiuan aHeprna, seM npw Harpese 6e3 1 
<J)a3w. Ann npeAoxpaHeHwa annAepMMca ot nopaxeHM« ncno/tb3yeTCfl 

45 KOHTajcTHoe oxna>KAeHMe, TeMnepaTypa anMAepMMca MoxeT 
H3MepJTTbCR v\ npn AocTMxeHMM TeMnepaTypbi koxm b TeseHne 1 $a3bi 
3aAaHHoro ypoBHfl, HarpeB MoxeT 6biTb ocTaHOB/ieH, a sHeprun 
M3JiyHeHna Ha BTopoCi <J)a3e ycTaHaB-nnBaeTcn Ha 6e3onacHOM ypOBHe. 
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OTJlMMMTe/lbHan OC06eHHOCTb BTOpoft <J)a3bl COCTOWT B TOM, HTO 

MoiUHOCTb JiaMnbi Ha stoA <J)a3e 3HaHMTe/ibHo npeebiuiaeT 
HOMMHanbHyio, ho b cwny HajiHSHH npeAHarpeBa JiaMnbi Ha nepsofii 
(t>a3e m Manoft AJiHTeJibHocTM BTopow 4>a3bi ara He npHBOAHT k 

5 pa3pyujeHHio hwtm Haicana JiaMnbi. 

ManyseHne naMnw win HecKOjibKi/ix JiaMn HaKajiweaHMa, Kaic m b 
npoTOTune, c noMombio pec}>jieicTopa HanpaBJifleTca Ha 
o6pa6aTbiBaeMbM ysacTOK koxm. B ot/imhum ot npoTOTuna stot 
pe4>/ieiaop b coseiaHnn c bojihoboaom nocTpoeH tbk, mto oh 

10 B03BpamaeT H3JiyHeHne, oTpaxeHHoe ot 6noTKaHM, oSpaTHo b 
6noTKaHb. Tewi caMbiM noBbiwaeTCH 3<J><t>eKTHBH0CTb wcnojib30BaHMH 
moiuhocth /lar/inbi. AononHmejibHo, acf)ct)eicTHBH0CTb ycTpoflcTBa 
noBbiujaeTcn 3a cseT ncno/ib30BaHna JUOMHHecueHTHoro 
npeo6pa30BaTe/ifl 3Heprwn ( yjibTpa<t>wo/ieTOBoro , cnHero \a senenoro 

15 113/iyHeHMH b xe/iTo-KpacHyio 06/iacTb cneKTpa. 

KpaTKoe onucaHne (Jwryp nepTexePi 
CymHocTb M3o6peTeHHR noflCHfieTCH cJwrypaMK, rae Ha 
<t>w\1 no<a3aHa 6/iOK-cxeMa ycTpotfcTBa u ceseHne ero HaKOHeHHMKa. 
Onr.2 noKa3biBaeT BpeMeHHwe AnarpaMMbi moiuhocth JiaMnbi, a/whu 

20 BO/iHbi MaKCHMyMa M3/iyseHM«, AOJiew H3JiyMeHHH JiaMnbi a 
HH<J)paKpacHoPi m KpacHofi o6jiacTHX cneKTpa, a TaKxe conpoTWBJieHMfl 
JiaMnbi. 

Ha <J>nr. 3 noKa3aHO pacnpeAQJieHuie TeMnepaTypbi BHyTpn ko>km no 
OKOHsaHMio nepBOM 4>a3bi - npeAHarpeBa, a 
25 <|)w\ 4 M/i/iiocTpMpyeT saBi/tcuwocTn TeMnepaTypbi 6a3aJibHoro c/ion, 

CTMM-IOieTOK M MaTpWKCa lOieTOK BOJIOCflHOM Cj>OJl/IHKyjlbl OT BpeMeHM 

Ha BTopoCi c|)a3e. 

<t>nr. 5 noKa3biBaeT ceweHWfl HaKOHeHHUKOB ynpomeHHoro BapnaHTa 
ycTpowcTBa Ma/low cpeAHeCi moimhoctw H BbinOJIHeHHblX B BMfle 
30 "mwnUoBV Our. 6 no<a3biBaeT ceseHMe JiaMnbi ycTpoficTBa 
coAep)KameM HecKOJiwco "rmocKnx" cnwpajiew. 

Ha c{)wr. 7 noKa3aHo ceMeHMfl HaraHesHUKa coAepxamero seTbipe 
naMnbi. 

OnwcaHHbie Huxe cxeMbi w pexwMbi paSoTbi npe/yiaraeMoro 
35 ycTpowcTBa He ncsepnbiBaioT Bcex B03M0)KHbix BapnaHTOB peaJiM3auwi 
AaHHoro M3o6peTeHM«. Yctpomctbo MoxeT tuwpoKo wcnojib30BaTbca 
A/ifl TepMnsecKoro BoaAeftcTBwa Ha pa3/iw4Hbie KOMnoHeHTbi koxm c 
ncno/ib30BaHneM JiaMnbi Hatca/itiBaHMH. HpuMeHeHwe aToro ycTpotfcTaa 
He orpaHUHkiBaeTca c^oToanvuiautieK hjim <t>oTOMOAW(J>i/iKaLU/tefl bo/ioc, 
40 MoxeT wcnojib30BaTbc« a/ia eo3AeCicTBMfl Ha KpynHbie KposeHOCHbte 
cocyAbi, HOXHbie BeHbi c ue^bio mx /leseHMfl, Ha icojuiareH AepMwca c 
ue/ib»o ero pereHepauwi, (|)OTo6i40CTMMy/iflunM n ap. 

Jlysiui/iM sapwaHT ocymecTB/ieHM^ n3o6peTeHM« 
YcTpoCicTBO coctomt (<})Mr. 1) H3 HaKOHeHHMKa 1, rw6icoro xryTa 
45 2 npoBOAOB n Tpy6onpoBOAOB m 6^0Ka nwTaHMfl m ynpasneHMW 3. 
HaicoHesHMK 1 coctomt M3 ranoreHHofi jiaMnw HaKa^naaHMfl 4, KOTopan 
noMeiuena b Tpy6icy 5 M3 cTeicna m/im Ana/ieKrpuMecKoro KpucTan/ia, 
pe(()/ieKTopa 6, Bbino/iHeHHoro M3 MeTan/ia h/im orrrMsecKoro 
MaTepna/ia, Ha BHyTpeHHKxo noBepxHocTb KOToporo HaHeceHo 
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BbicoKOOTpaxatoiuee noKpbtme 7, <J)MJibTpa-BOjiHOBOfla 8, 
npeacTaBJifliomero M3 ce6fl C3HABW4-cTpy»oypy: /iiOMMHecueHTHbifi 
npeo6pa30BaTe/ib 9 - oxflaxcnaiomaa He3aMep3aiomafl xnAKocTb 10 - 
onTMsecKMM Termon3o/iqTop 11, npn3Mbi 12 M3 

5 BbicoKOTeanonpoBOAHoro npo3pasHoro AH3/ieKTpnsecKoro MaTepna/ia 
m 3a<pervieHHoii b MeTa/i/iHHecKoPi onpaee 13, KOTopaq sepes 
TepM03^eicrpMMecKne a/ieMeHTbi 14 (HanpwMep, 3/ieMeHTbi fle/ibTbe) 
noflcoeAMHeHa k ox/iaxAaeivibiM boaom mah bo3ayxom 
TepMopaanaTopaM 15. CaHABWH-CTpyfoypa 4>nnbTpa 8 o6pa3yeT c 

10 AM3/ieiapM4ecK0ft npn3M0M 12 orrrnsecKMCi bo/ihoboa.. Onpasa 13 c 
oahom CTopoHW MMeeT npOAo/i>KeHMe b BMAe MeTan/iMHecKofi n/iacTiiHW 
16, coeAHHeHHoK c TepMoa/ieiapuMecKMM 3/ieMeHTOM 14. HwxHqq 
noBepxHOCTb n/iacTMHbi 16 n npM3Mbi 12 HaxoAflTca b KOHTaiae c 
o6pa6aTbiBaeMOM 6noTKaHbio 17. K npn3Me 12 npwcTaB/ieH 

15 TepMoceHcop 18, npeACTaBJifltouuwfi co6om TepMonapy, TepMMCTop win 
paAMOMeTp. YKa3aHHbie AeTa/in CMOHTupoBaHbi b TennoM3o/inpyioLueM 
Kopnyce 19. HaKOHesHWK 1 coeAHHeH c 6jiokom rwaHHfl n ynpaB/ieHwq 
3 c noMouibio xryia 2 3/ieKTpnsecKMx npoBOAOB 20 Ana nuTaHH* 
Jiaiwibi 4 n npoBOAOB 21 a/ih nuTaHnq TepM03/ieKTpi/HecKnx 3/ieweHTOB 

20 14. XwAKOCTHbie uj/iaHru 22 c/iyxaT aha noAasui oxnaxAaiomefi 
xmakoctm, KOTopaa AOA)KHa unpicy/iMpOBaTb sepe3 oTBepcnw 23 b 
pe<t>/ieKTope 6 m TepMopaAwaTope 15. Bo3AyxonpoBOA 24 c/iyxMT Ana 
noAasn m npoxo)KAeHnq oKaToro B03Ayxa Mepe3 KaHa/i 25 b Kopnyc 19 
n pe<J)Jieiaop 6 f Aanee sepe3 OTBepcTwa 26 b Tpy6i<e 5, pe<t>/ieicrope 6, 

25 Kopnyce 19 w b y3/iax Kpen/ieHna ajieiapoAOB 27. ripoBOAa 28 c/iyoKaT 
Ana noAaMM cwmajia c TepuioceHcopa 18. E/iok nwaHna n ynpaB/ieHMfl 
3 coctout M3 6/ioica nwTaHnq - 29, MOAy/wropa TOKa, HanpaxeHi/iq win 
molahoctm - 30, KOMnpeccopa 31, MMKponpoueccopa 32, w cwcTeMbi 
oxna>KAeHi4fl c xhakocthwm HacocoM 33. 

30 YcTpofiCTBO, Ha npuMepe yAa/iem/iq bojioc. paSoTaeT 

c/ieAy»oiUMM o6pa30w: H3/iyHeHne 34 jiaMnbi 4 npqMo m/im c noMombio 
pe<t>neKTopa 6 sepe3 6/ioKMpyiotAMii He>Ke/iaTe/ibHbiM cneiap 3/ieMeHT 8 
nonaAaeT Ha xoxy 17 h B03AewcTByeT Ha Hee nocpeACTBOM 
nor/iomeHMfl boaoA. 3to M3/iyseHne B03AeftCTByeT Taicxce Ha ue/ib - 

35 HanpwMep, Ha Bo/iocHHyio <J>ojuiiiKyny 35 nepe3 nornomeHMe csera 
Me/iaHUHOM unn xpoaeHocHbitf cocyA sepe3 nor/ioiueHwe cB6Ta 
3/ieMeHTaMM xpoBi/t. M3BecTH0, mto B aneACTBnw oe^eMHoro pacceflHMa 
b Koxe 3HaHHTe/ibHaa sacrb M3/iyseHwq paccenaaeTcq HasaA (S. R. Utz 
and et. Percutaneous blood laser biostimulation. First clinical results. 

40 Pros. SPIE, vol.1643, p. p. 228-239, 1992).3tot a^^eKT MaKCMMajieH b 
icpacHow o6nacTii cneicrpa, Tawi rAe noriioiueHwe koxm MWHwvia/ibHO. 
Ko3(J)(J)HUMeHT oTpaxeHnq MoxeT AQCTwraTb 80% npoueHTOB (Peters 
V.G. at all. Phys. Med. Biol.35, 1990, p.p. 1317-1334). Ecm, 
HanpwMep, sacTb pe<J>jieicropa 6, pacno/ioxeHHaq HaA ziaMnofi 

45 HaKajiwBaHum 4, npeACTaB^qeT co6o£i nacrrb cc|)epbi ( a ueHTp KpiiBM3Hbi 
3Toft c(()epbi pacno/ioxeH Ha 6nn)*caMiuew k ^aMne 4 rpaHU 36 $nnbTpa 
8, to AM<t><J)y3HO oTpaxeHHoe ot ko)km 17 M3/iyHeHne 34, npofiAfl 
bo/ihoboa, o6pa30BaHHbiM 3/ieMeHTaMn 8 m 12, BbixoAMT sepe3 3Ty 
rpaHb. 3aTeM, nonaB Ha ccJ)epMsecicy(o 3epKanbHy»o noBepxHOCTb 7 
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pecjweiaopa 6, B03BpatuaeTca cHOBa Ha yica3aHHyio rpaHb 36 u Aa^ee 
sepe3 bojihoboa CHOBa Ha icoxy 17. B npeanaraeMOM ycTpotfcTBe sto 
143/iyHeHMe HanpaB/ineTCfl Ha3aA Ha oTpaxaiomee noKpbrme 7 
pe<J)/ieKTopa 6 w CHOBa B03BpamaeTca b Koxy 17. npuseM, Tynow yro/i 

5 HaicnoHa 6okobom BHyTpeHHew noBepxHocTW 7 pecfmeiaopa 6 
oSecnesnBaeT nonaAaHtie Ha c<J>epnsecicyio MacTb Aaxe ziysew, 
KOTopwe bwCiah H3 rpaHM 36 nona^n Ha 6oKOByio noBepxHOCTb. 

3<J)cJ)eiaMBHocTb o6paTHoro OTpaxeHna oneHb BbicoKa t.k. 
BHyipeHHflq nosepxHocTb 7 pecjxneicropa 6 noKpbiTa 

10 BbicoKOOTpa)KaKDmMM MaTepwanoM: Cu, Au nnn Ag win MHoroc/ioCiHbiM 
AMajieiapMHeciCMM notcpbJTueM. Koa<t)<J)nmieHT oTpaxeHi/ifi npeBbiujaeT 
90%. KpoMe Toro rmotnaAb nosepxHocTM hmtm Haxa/ia 37 jiaMnw 
HaKannBaHMA 4 oseHb Mana, MaTepwa/i Tpy6Kn 5 n pec()/ieKTopa 6 
o6/iaAaeT oseHb ManbiM nor/ioiueHweM Ha xximahsx bojih CBeTa, 

15 B03flePicTByiouxero Ha icoxy 17. llosTOMy, Ha xaowoe nepeoTpaxeHne 
M3/iyseHMq b Koxy 17 B03BpatuaeTCfl Rr n nacTb naaaiomefl Ha Hee 
3Heprnn, rjxe R - KoacfectwmieHT oTpaxeHi/m koxm, r - K03<txt>nuneHT 
oTpaxeHMfl noBepxHoc™ 7 pe<t)/ieiaopa 6, n - smc/io oTpaxeHnPi. B 
pe3y/ibTaTe MHoroKpaTHbix 0Tpaxenn£i ocBemeHHocTb BHyTpui koxw 

20 yBe/iMHMTcq b 1 . ripn R=0.8, r=0,90 u n=2 3<t><t>eKT ycuneHMfl 
1 — Kr 

ocseiueHHocTM AOCTuraeT neTbipex pa3. Cnejxyer OTMeTMTb, mto 
HannysiUMM 3(})<J>eicT ycwieHHa ocBemeHHOCTw BHyTpw koxh 3a cneT 
peuwpicy/i«uMM 4>otohob o6ecnesutBaeTcq npw pa3Mepe nama 6onee 10 

MM. 

25 PaccMOTpuM p 6xi/i m HarpeBa ziaMnbi c wcno/ib30BaHneM 6/iotca 

nuTaHnq 29 w Moay/imropa 30. flna nopaxeHi/m bo/iocahoCi <t>ojuinicyjibi 
35 Han6o/iee 6/iaronpnflTHaa 06/iacTb cneicrpa ziaMnbi 600-1 100hm . B 
stow o6/iacTM Me/iaHMH MMeeT AocTaTOHHo BbicoKoe nor/ioiueHwe w b 
Toxe &peMS pacce&Hwe cocTaB/meT yMepeHHyio BannMUHy, TaK mto cseT 

30 MOxeT npoHMKaTb b Koxy Ha AocrraTOHHyio r/iySwHy. ra/ioreHHbie ziaMnw 
HMeioT nwcosyio TeMnepaTypy 3000°K - 3600°K. ripn 3000°K 5% 
mnynenm cocpeAOToseHo b o6/iac™ jxnm bo/ih X<600hm. 34% b 
o6/iacTw 600 hm<X<1100hm, m 48% 1 100hm<X<2500hm. Hpn 3500°K 
3TM npoueHTbt nepepacnpeAe/iaiOTcq TaK 10% X<600hm, 42% 600 

35 hm<X<1100hm, 35% 1 100hm<X<2500hm. TaicuM o6pa30M, A/ia 
MaKCMMa/ibHoCi 3<|)(()eiau!BH0CTM npeo6pa30BaHnq 3/ieKTpwsecKoCi 
SHeprMM b no/ie3Hyio cBeTOByio SHeprnio BbiroAHO (topcMpoBaTb 
MomHocTb h TeMnepaTypy ranoreHHoR ziaMnw 4. OAHaKo ( npw stom 
pe3KO yMeHbiuaeTCfl cpo< c/iyx6bi ziaMnbi. ec/iw oHa pa6oTaeT b 

40 o6wmhom HenpepbiBHOM pexi/iMe. B npea/iaraeMOM M3o6peTeHnn 
Mcno/jb3yeTcn 3/ieKTpMsecKnPi MOAy/inTop 30, c noMombfo KOToporo Ha 
jiaMny 4 noAaeTcq kopotkmPi moimhwR nMnynbc TOKa m\A HanppxeHnq, 
Bbi3btBaiomero npeauaieHuie paccewBaeMow ^aMnofi moluhoctm HaA 
HOMMHa/ibHoft. Hcc/ieAOBaHMfl, npoBeAeHHbie aBTopaMM c ziaMnoR 

45 OSRAM Tun ELC (repMaHH*). HMeioiueti HOMi/tHa/ibHyto MomHocTb 
Ph=250Bt, noKa3ann, mto TeMnepaType 2800°K cooTBeTCTByeT 
MomHocTb 150Bt, npn toko 9A h HanpflxeHMM 17B. Ec/iw tok noBbicwTb 
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AO 12,5A Ha npoMexyroic BpeMeHM 0,2 c, to b jiaMne 6yAeT 
paccenBaTbc« MoiUHOCTb 360BT, sto b 1.45 pa3a 6o/ibwe 
HOMUHanbHofl (<J>wr. 2a). flpw 3tom TeMnepaTypa AocTwraeT 3600°K, 
T.e. npuS-nnxaeTcq k MaKCMManbHoCi. B jpeymue, Kama cpefxnm 

5 TeMnepaTypa hwtm nopaAfca 2800°K ( a Ha Koponcoe BpeMH (0,2c) 
flocTuraeTca MaKCMMa/ibHaa TeMnepaTypa 3600°K ( xiaMna 4 MoxeT 
<(>yHKUMOHMpoBaTb oneHb npoj^o/DKMTe/ibHoe BpeMH 6ea AerpaAauww 
i/wh pa3pyiueHMR. BpeMeHHow AwarpaMMe moiahoctm JiaMnbi oTeenaeT 
BpeMeHHaa AwarpaMMa ceeTOBoro w3iiyHeHHH npHBeAeHHaa Ha <t>nr. 

10 26. OopMa caeTOBoro MMny/ibca MOxeT oTnwsaTbCfl ot (J>opMbi 
a/ieiapuHecKoro b cwiy TeruioBoti MHepunn hwtm Haicana 37. TerwoBaa 
MHepui/m 3asncMT ot AnaMeTpa hwtm Haica/ia 37. flpn npaicn/mecKOM 
npeAene AwaMeTpa hwtm 37 0,2mm, BpeMfl Tefinoeow MHepuMW 
cocTaB/weT 0,04c, a MMHWMa/ibHaa A/iwTe/ibHOCTb cseTOBoro MMny/ibca 

15 t2 Ha noiiyBbicoTe Mo>KeT AocwaTb 0 ( 1c. Ana /laMnw MOtUHOCTbio 
250BT B tbkom uiMny/ibce MoxeT 6biTb cocpeAOToseHo ao 50,0,* 
cBeTOBOii aHeprnn npn Afli/rrejibHocTM 0,2c no no/iyBbicoTe. (lyTeM 
perynwpoBaHHH too jiaMnw 4 Moay/iflTopoM 30 TaioKe ocymecTBJineTCH 
nepecTpotiKa cneiapa M3/iyMeHWfl JiaMnbi 4. Ha nepBow 4>a3e 

20 A/iMTe/ibHOCTbio Tt tok JiaMnbi HMxe HOMUHa/ibHoro, TeMnepaTypa hmtm 
37 2800°K w MaKCMMyM M3JiyHeHMfl JiexwT b UK o6/iacTM cneiapa 
(1030hm). Ha BTopofi (|)a3e TeMnepaTypa hmtm 37 AOCTwraeT 3600°K n 
MaKcuMyM M3/iyHeHM5? nepecTpawBaeTCfl b KpacHyio (800hm) 06/iacTb 
(4)Mr. 2 c). CooTBeTCTBeHHO M3MeH«eTCfl ao/i« w3JiyHeHt/ifl Jiexamafl B 

25 06/iacTH 1100-2500hm- P MK w 600+1 100hm - P K (puc 2a). 
flono/iHMTe/ibHo, A/ifl aBTOMaTusecKofi 3aiuMTbi /laMnu 4 ot 
pa3pyuueHMCi b MOAy/iHTope 30 npon3BOAMTcq HenpepbiBHoe 
M3MepeHMe conpoTWB/ieHwa /laMnw, flpw noAawe MMny/ibca TOKa Bbiaie 
seM HOMMHa/ibHbiM, conpoTMBJieHwe hmth Ha<ana 37 yee/iuMMBaeTCfl, w 

30 b MOMeHT T m (cjwr. 2a). KorAa conpoTMB/ieHi/ie AocTuraeT KpwTWHecKoft 
Bejii/isMHbi, MOAy/i«Top 30 aBTOMaTusecKM orpaHMHMBaeT 
paccenBaeMyio MomHocTb. C 3Tow ue/ibio MOAy/i*rrop 30 coAepxwT 
M3MepnTe^b conpoTMB^eHUfl 38 hwtm Haicana 37 naMnbi 4, cBfl3aHHbiw c 
pery/iRTopoM TOKa, HanpaxeHWH mjim moiahoctm. 

35 Cnoco6 o6pa6oTKM pa3JiMMHbix 6MOTKaHew c noMombio 

npeA/iaraeMoro ycTpoticTBa onpeAeneH mcxoah m3 creneHM 
BocnpuMMHMBocTM toR mjim MHOfl 6noT«aHn k napaMeTpaM o6/iyneHM«. 
B MacTHOcTM j\na yAaneHuw so-noc cnoco6 ncnojib30BaHHH ycTpoticTBa 
onpeAe/ieH no cBoficTBaM koxm m bo/iochhoPi ^yKOBMUbi(cM. HanpMMep, 

40 A. Waldman et all Laser hair removal: theory and clinical experience 
Proc. of SPIE 1998 vol. 3245 p.p. 318-321). 

PacseTbi, npoBeABHHbie no , pa3pa6oTaHHotf aBTopaMM 
MaTeMaTunecKoCt MOAe/iM, noKa3a^n, sto Heo6xoAMMbi ABe <J)a3bi 
HarpeBa: AniiTe^bHwCi (npeAHarpeB) m KpaTKOBpeMeHHbiK (HarpeB m 

45 pa3pytueHne). KpoMe roro, a/i« 4>OTOAecTpyicuMM Bonoc«Hoft 
4)o/i/inKy/ibi Heo6xoAMMo CHasajia ox/iaAUTb eepxHuii cnoft koxh 
(snuAepMnc) 3aTeM f npoAo/ixcaq ox/ia)KaaTb HasnHaTb o6/iysaTb Koxy. 
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fleficTBMTe/ibHO, b o6/iacTW cneiapa 1 1 00+2500HM Koxa 
06/iaAaeT cn/ibHbiM nor/ioiueHneM (nor/iomeHne boam) m c/ia6biM 
pacceaHweM. Ha oTAe/ibHux ynacTicax cneiapa M3^yseHne MoxeT 
r/iy6oKO npoHHicaTb b roxy. B At*ana30He 600-1 100hm 

5 npenMymecTBeHHbiM nor/tomeHneM o6/iaAaeT Me/iaHMH m reMomoSt/iH 
kpobm. TaKMM o6pa3oiwi, Ha nepBotf (|>a3e B03AewcTBHfl M3/iyHeHMR Ha 
Koxy ocymecTBJiqeTcq ee HeceneKTHBHbiM Harpes 3a cweT nor/iomeHMs 
M3^yseHiiq boaoPi. Ha BTopofi 4)a3e ocymecTB/iaeTCfl ce/ieicn/i8HbiCt 
Harpes CTpyioyp kohcm coAepxauuHX MenaHWH (aniiAepMwc, ctboji 

10 BO/ioca, MaTpMKC KneTOK Bo/iocflHoCi ziyKOBWubi) w reMor/io6nH 
( KposeHocHbie cocyflbi. BeHbi). Po/ib nepeofi <t>aabi coctoht b 
npeflHarpeBe nopaxaeMOtf ue/li/i (Bo/iocaHaa jiyKOBHua, KpoBeHocHbiM 
cocyA) c 30-36°C ao 45-55°C, (mto Huwce TeMnepaTypbi AeHaTypauHM 
6e/iKa). 3to npotteBOAMTca c ue/ibio yMeHbtijeHHs ypoBHfl 3Hepmw 

15 Heo6xoAHMOM jyifl HarpeBa Ha btopom (J>a3e. Ha BTopoft <J)a3e 
kopotkum nMny/ibcoM ocymecTB<nfleTCH Harpes nopaxaeMofi ue/in 
(BO/iocflHafl ziyKOBMua, cocyA) AO TeMnepaTypbi AeHaTypaunn 6e/iKa 65- 
75°C. 

06blHHO MaKCMMyM OCBemeHHOCTM HaXOAHTCfl Ha nOBepXHOCTM 

20 i/inw B npwnoBepxHocTHOM anoe koxm. 3to He no3BOJiaeT ocymecTBMTb 
paBHOMepHbift Harpes my6nHHbix onoeB ko>km. Ha/insne ko HTa kth o r o 
ox^aAMTe/in 16 c OTpwuaTe/ibHOM TeMnepaTypow, noAAepxMBaeMofi 

XOJIOAW/lbHMKOM B B)AJ\e TepMOSJieKTpHHeCKWX 3/ieMeHT0B 14 MJ1M 

TepMopaAMaTopoM 15 c mipicy/ii/ipyioiJueCi boaoCi, no3BO/iaeT cHM3MTb 
25 TeMnepaTypy nosepxHOCTW m npunoBepxHocTHoro onoa, a Taioce 
CMecTMTb MaKCMMyM TeMnepaTypbt Ha nepsofi 4>a3e b r/iy6b ko>km. 
KoM6nHnpyq TeMnepaTypy ox/iaAWTe/ifl m MomHOCTb ziaMnbi moxho 
n/iaBHO ynpaB/i9Tb npo<t>ttneM TeMnepaTypbi BHyTpn koxh. 3tot 3<t><{)eia 
moxho wcno^b30BaTb a/is ce/ieKTMBHoro nopaxeHwa Ko/mareHa c 
30 ue/ibio cTMMy/i^unn ero pocTa. 

Ha <t>wr. 3 noKa3aH TunnsHbiPi npocfcwib TeMnepaTypbi BHyTpn koxw, 
paccMi4TaHHbi£i a/18 c/iysaa KOHTaKTHoro oxnaAMTe/ifl 1/13 KpucTa^/ia 
cantfwpa c TeMnepaTypofi -10°C m jiaMnw c HOMi/iHajibHOW MomHocTbto 
250Bt m TeMnepaTypoK hmtm 3600°K nepe3 ocBemaeMbiPt ysacTOK koxm 
35 1.5x1.5 cm 2 m sepea 1 ceK nocne Hasa/ia BosAetfcTBHH (nepBaq 4>a3a). 

K MOMeHTy OKOHHaHMH 3T0& <|)a3bl 3a CHeT MCnO/lb30BaHHR KOHTaKTHOrO 

oxnaAMTenn 16 TeMnepaTypa 6a3a/ibHOM MeMSpaHbi noHMxeHa ao 
17°C, 3to no3BO/ifleT 3aianTMTb annAepMuc ot nopaxeHwa Ha BTopoft 
4>a3e. 

40 Ha <J>wr. 4 noicaaaHbi BpeMeHHbie AnarpaMMW TeMnepaTypw 

(BTopaq (J)a3a) 6a3a^bHoCi MeM6paHbi (KpMBafl 1), cTMM-icneTOK (»cpnBa« 

2) M MaTpMKCa lOieTOK BO/lOCflHOM <J)OJ]/IMKyJlbl (KpMBaq 3). 

ropu30HTa/ibHa9 npflMaw (4) cooTBeTCTByeT TeMnepaType AeHaTypaunn 
6eiiKa. MaKCMManbHaa TeMnepaTypa ziaMnbt HaKajinBaHUfi 3600°K, 
45 nuKOBaa MouuHocTb b 1.45 pa3 6o/ibLue HOMUHaJibHOM, nuKOBan 
anoTHocTb mouuhoctm w3/)yneHMR b AMana30He cneiapa 600+1 100hm 
81,6Bt/cm 2 , pa3Mep nfrma 1.5x1.5 cm 2 , AJiwTe/ibHocTb BTopoCi c)>a3bi 
0 r 2ceK. AocTMxeHww acjx^eiaa TepMnnecKoro nopaxeHMH 

bo/iocahoR ziyKOBHUbi 35 Heo6xoAHMo MTo6bi TeMnepaTypa b o6AacTM 
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nannn/ibi. CTMM-K/ieTOK AocTMrana TeMnepaTypw AeHaTypaunw 6e/iKa 
r.e. 65-75°C. PacseTW, npOBeAeHHbie Ha ocHOBe t*oj\eneft koxm m 
bojiochhom ziyicoBHUbi c Mcno/ib30BaHweM AaHHbix onwcaHHbix B 
ziwTepaType (M. H. Niemz "Laser-Tissue Interaction, Fundamentals and 

5 Application", Springer, 1995) nofcaabiBaioT, mto w\n kohctpykumm 
npn6opa, onucaHHoro Bbiuje, onTHMa/ibHbifi cnocoS (f)OTOAecTpyKUMM 
BO/iocflHoft 4>o;i/iMicynbi coctomt b oneAyiomeM: Koxy npeABapme/ibHo 
oxna>KflaioT aa cseT KOHTaiaa c MeTaonwHecKotf nnacTMHOfl 16 m 
AMS/ieiapHMecKotf npi/i3Mofi 12, 3aTeM, coxpaH^q KOHTaicr m npoAO/DKaa 

10 oxna>KAaTb t HarpeBam AepMHC Ma/iyneHweM b Anana30He 1100-2500 
hm c Ma kcm My mo M 1300-1400 HM 1/1 rUlOTHOCTblO 10-60 Bt/cm 2 m c 
AnwTe/ibHocTbKD 0,1-100 ceic Ha BTopoft ct>a3e, HenocpeACTBeHHo 
cjieAy»omeCi 3a nepeofi, npoBOAMTcn AecTpyKUMH b bojiochhom 
c{>o/i/ii4Ky/ibi H3/iyHeHneM /mwTe/ibHOc™ 0,05-10 ceK b AMana30He 600- 

15 1200 hm c MaKCMMyMOM b o6/iacTti 600-1000 hm i/i ruioTHOCTbio 
MOIUHOCT14 80-800 Bt/cm 2 . 

Cnoco6 Mcno/ib30BaHMfl ycTpoPicTBa jxnn Koary/iflunn 
KpoBeHocHbix cocyAOB onpeAe/ieH b ochobhom M3 onTMHecKMX cboActb 
reMorno6nHa(cM. HanpMMep T.G.Pfefer et all Laser treatment of port 

20 wine stains: three dimensional simulation using a biopsy-defined 
geometry in an optical-thermal model Proc. of SPIE 1998 vol. 3245 p.p. 
322-333). TaiOKe Kaic m b cnysae bojiocahom <J>o/innicy/ibi Heo6xoAMMO 
npeABapme/ibHoe oxnaxAenne, 3aTeM, OAHoepeMeHHo c oxnaxAeHweM 
o6/iyseHne b ABe <t>a3bi. PacseTbi noKaabmaioT, mto Ha nepBow <$>ase 

25 A^MTeAbHocThio 0,1-100 ce< o6/iyseHwe npon3B0AMTcq 143/iyseHneM b 
AMana30He 500-2500 hm c Ma kcm My mom b oS/iacTw 700-1500 hm m 
n/iOTHOCTbKD moluhocth 1-50 Bt/cm 2 . Ha BTopotf 4>a3e Ann Koary/iflunn 
cocyAOB m/im BeH A^me/ibHocTb B03AeticTBMq Ao/iXHa 6biTb 0,05-5 ceK 
b Anana30He 400-1200 hm c MaKCMMyMOM b o6/iac™ 500-1100 hm m 

30 anoTHOCTbio moiuhoctm 10-500 Bt/cm 2 . 

OnucaHHoe ycTpottaTBo MO)KeT npMMeHRTbca TaKxe Ana 
ce/ieKTMBHoro noBpexAeHMfl Ko/uiareHa AepMnca c ue/ibto cTMMy/wuwM 
ero pocTa m icaK c/ieACTBMe, yjiysweHWfl KocMeTusecKiix cbomctb koxm - 

CHMXeHUe MOPIUHHMCTOCTM, nOBblUJeHUe 3JiaCTVIMH0CTM MJIM A^fl 

35 nopaxeHnq noAKOKHoro xwpa. KaK no»ca3anM pacseTbi Ha ocHOBe 
Hauiefi MOAe/in c wcnanbaoBaHweM JiMTepaTypHbix AaHHbix (A. Welch, 
Optical-Thermal response of laser-irradiated tissue, Plenum Press, 
NY.,1996), onTMMa/ibHbiM peacwMOM a^h ceneicTMBHoro nopaxeHMfl 
Konnarena c noMouibio onucaHHoro ycTpoMCTBa flB/iaeTca cjieAyiomMM: 

40 KO)Ky oxnaxASKDT 3a cneT KOHTaiaa c MeTa/innsecKow ruiacTMHOfi 16 m 
AHa/ie icrp nMecKO \a npM3MoR 12 m 06/iysaioT CBeTOM JiaMn HaicanMBaHMn 
b Anana30He 600-2500 hm c AflMTe/ibHocTbio 0,1-1000 ceK c 
ruiOTHOCTbio moiuhoctm ot 0.1 ao 500 Bt/cm 2 . npw 3TMX pexMMax, 3a 
cseT OAHOBpeMeHHoro oxnaxAeHMR noaepxHocrm m o6beMHoro 

45 Harpesa AepMMca wua noAKoxHoro xMpa M3iiyseHMeM ziaMnbi 
Haica/iMBaHMa, MaKCMMyM TeMnepaTypbi cMeiuaeTcw b r/iy6b kokm, m 
nopaxeHMe cnon Konnarena npowcxoAMT BHyrpM AepMwca npw 
coxpaHeHMM anMAepMMca. TjiydMHa nopaxeHMfl onpeAe/iweTcn 
Anme/ibHocTbio HarpeBa m ox/iaxAeHMfl. MeM HMxe MomHocTb m 
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Ao/ibwe oxiiaJKAeHwe, TeM my6)Ke jieaoiT 06/iacTb nopaxeHUfl. 
Oxna)KAeHMe koxm npw ncno/ib30BaHnii onwcaHHoro ycTpowcTBa MO>KeT 
npoMCXOflMTb npn cKO/ib)KeHnn b Ao/ib noBspxHocTM c coxpaHeHweM 
Tennosoro KOHTaicra, B stom c/iynae HOBbiw Heo6/iyHeHHbiw ysacTOK 
5 koxm cHaHana conpuKacaeTCfl c MeTa/innsecKOM n/iacTWHofi 16 m 
npeABapMTe/ibHO oxnsoKAaeTcn, a 3aTeM stot ysacTOK conpwKacaeTca c 
npw3MOM 12 n oxna)KAaeTCfl oAHoapeMeHHO c o6/iyseHweM. 

M3o6paxeHHbie Ha <t>w\ 5 ynpomeHHbie (b BHAe mwnuoB) 
BapwaHTbJ HaKOHesHMKa npeAnaraeMoro ycTpowcTBa oT/iwsaioTCfl TeM, 

10 HTO B HHX np03paHHblfl HM3/ieKTpMIC 12 BbinO/lHeH COCTaBHbIM 

(pa3Ae/ieHHbiM Ha jxse no/ioBMHW BAO/ib rviocKOCTi/i cuMMeTpnn 39) M3 
MaTepnana, nor/iomaiomero BpeflHoe A/ia o6pa6aTbiBaeMoPi 6noTKaHH 
M3iiyHeHne JiaMnw 4, T.e. b HeM coBMemeHbi (J>yHKutiw c|>i/inbTpa 8. npu 
3TOM, ica)KAafl ut3 iio/iobwh 3aKpervieHa na noABHXHbtx 3/ieiy/teHTax, oahm 
15 sacTM kotopux BbinojiHfleT po/ib pecfc/ieicropa 6 c <J>yHKuneM 
<J)oicycMpoBKM H3/iyHeHM« ot jiaMnbi 4 Ha 3a(t>nKcnpoaaHHOM we>KAy 
no/tOBMHaMM npo3pasHoro Awa/ieicrpMKa 12, Hanpwviep nyTeM 
a^eMeHTapHoro 3a)»oiMa, <J)parMeHTe koxm 17. flo/iOBHHbi pe4>/ieKTops 
o6i>eflMHeHbi c pysicaMii 40, npw CMbiKaHnn KOTopbix BOKpyr ocm 41 

20 npOMCXOflHT 3aXMM KO>KW 17. YCTPOMCTBO C T3KHM HaKOHeHHHKOM 

6o/iee yj^o6HO ncno/ib30BaTb b AOMauiHMX yc/ioBHRx. 

KaK bi/iaho M3 tt>nr. 5 (a, 6, b) BHyTpeHHflfl noBepxHOCTb 
pecfc/ieicropa "mwnuoB" b coMKHyroM coctohhhh MMeeT 3/i/inrrrnHecKyKD 
(J)opMy. Ecjim b oahom cfcoicyce 42 3/innnca noMeineHbi cnwpa/ib hhtm 

25 Haicana 37, to ncnycKaeMoe M3 stoA hi/itm M3/iyMeHwe 34 nocne 
OTpaxeHUfi ot aji/iwnTMMecKOM noBepxHocTii KOHueHTpwpyeTCR bo 
btopom <j50icyce 43. HcxaxeHne xoAa ziynefi 34 M3-3a Ha/ii/iHWfl 
AM3/ieKTpnsecKoro 3/ieMeHTa 12 6yaeT MuiHMMaiibHbiM, ecm 
ncnycKaeMbie H3, QAHoro <t>oicyca 42 m oTpaxeHHbie ot BHyTpeHHew 

30 QOBepxHocTM 3/i/iwnca ziysn 6yAyT na^aTb Ha stot snervieHT HopManbHO. 
Ann SToro AHS/ieicrpMsecKMtf 3/ieMeHT 12 b ceneHUM AO/ixeH 6biTb 
KpyroM. Bo3MoxHa m MHororpaHHaa <t>opMa (6o/iee TexHo/iornsHa npn 
W3roTOB/ieHnn). OpweHTauHa rpaHeft h mx hmcjio Bbi6npaeTCfl b 

CO OTB eTCTB M M C yC/lOBMeM ICOHUeHTpaUMM MaKCHMaJlbHOM aojim 

35 M3nyseHtifl bo btopom <|)OKyce 43 3/i/innca. 

Ha <|>i/»\ 5a npeACTas-neHbi "munubi" c cfcopMoft BHyTpeHHePi 
noBepxHOCTw 7 pe<t>/ieKTopa 6 b BMAe 3/i/inncowAa BpameHMJi m 
cnnpa^bio hutm HaKa/ia 37, opweHTupoeaHHOM BAO/ib 6o/ibUJOM ocu 39 
3/mwncoMAa. B 3Tom ciiysae M3/iyHeHne hmtm HaKana 37 McnycKaeTcn 

40 npeMMymecTBeHHO nepneHAMicy/iflpHo stom ocm 39 s/uwncoMAa, ui 
oipaxancb ot BHyTpeHHePi noBepxHOCTW 7 pect>/ieiCTopa 6 nonaAaeT Ha 
AM3iieicrpMsecKMft 3JieMeHT 12. KOTopwCi Bbino/iHeH b cJ)opMe aiapa 44 n 
3aicpen/ieH c noMombio (J}HKcaTopa 45, co Bcex ctopoh m 
KOHuempMpyeTCfl b oS^acTW BToporo cJ>oicyca 43 3AnnnconAa, 

45 C0BnaAa»omePi c uempoM 46 tuapa 44. 

Ha <J)nr.56 m 5b npeACTaB^eHbi "mMnubi 1 ' c (J>opMoR BHyTpeHHefl 
noBepxHOCTW 7 pecfcneiaopa 6 b BMAe 3/i^nnTnsecKoro m/mwHApa m 
cnnpanbto hutui Haica/ia 37 opueHTupoBaHHoft BAO/ib o6pa3ytomeA 
UunuHApa. B otom c/iysae M3^yseHne hmth HaKa/ia wcnycicaeTCH 
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npeMMymecTBeHHo nepneHAwcynflpno o6pa3y»omeft uwiHHApa m, 
OTpaxajicb ot BHyTpeHHeft noeepxHOCTM 7 pecJuieicTopa 6 
KOHueHTpupyeTCfl bo btopom <{)oicyce 43 atWMnca. ripn stom, 
npuBe^eHHa^ Ha cjwrypax cfcopMa AM3/ieKTpMsecKoro 3/ieMem-a 12 
5 (npwsMa 47 unu uwimhap 48) He uarvieHfleT HanpaB/ieHne M3/iyHeHHfl 
34. 

Ha cjjwrype 6 M3o6paxeH BapwaHT un/iMHAPMMecKO^ JiaMnbi 
HaKannBaHM^ 4 c HeTbipbM* HMTaMw Haxa/ia 37 b oahom 6awioHe, 
npeAHa3HaneHHoii jxnn ncno/ib30BaHHH b HaKOHesHMKe c oxna>KfleHweM. 

10 Ec/im hmtm HaKana b naMnax H3roTOB/ieHbi Tax, mto ee reoMeTpunecKwe 
pa3Mept>i b nnocKocTw, nepneHAHKy/iapHofi ocBemaeMotf noBepxHocTn 
6noTKaHn 17, HaiwiHoro MeHbiue pa3MepoB hwtm b Apyrwx 
HanpaB/ieHHRX, to M3/iyHeHne ot Hee McnycxaeTCH npenMymecTBeHHO 
napa/we/ibHo 3tom rmocKocTM. B pe3ynbTaTe CHHacaioTcq noTepn Ha 

1 5 B3anMHoe nepepaccefiHue H3/iyseHMfl oahom hmth Haxa/ia Ha Apyrwe m 
acJxfcexTHBHOCTb ycTpoCicTBa a ue/iOM B03pacTaeT. Pacnono>KeHne 
HecKo/ibKnx HUTeti HaKana b oahom xo/i6e no3BO/ifleT b npMHUMne 
M36aBMTbCR ot HanpaB/iaiomMX B03AywHbiPi noTOK ox/iaxcAeHWH Tpy6oK, 
yMeHbiunTb TerwoBbie noTepn nepe3 ra3, cBeTOBbie noTepn Ha xo/i6ax m 

20 HanpaB/ifliomMx B03Ayx Tpy6Kax, a TaioKe noBbicMTb TexHOJiorwHHOCTb 
M3roTOBJieHHfl /iaMn nna AaHHoro ycrrpowcTBa 3a cneT ynpoiueHM« 

KOHCTpyKLMM TOKOBBOAOB. 

Ha cJ)Mr. 7a H3o6paxeHo ceseHMe b ruiocxocTM HMTefi Haxana 
M3roTOBJieHHoro HaKOHeHHUKa, npeAnaraeMoro b paMicax AaHHoro 

25 M3o6peTeHMfl t a Ha <J)nr.76 - ceweHne b n/iocracTn r/iaBHOw onTWsecKOM 
ocu c<t>epMsecKotf sac™ pe<t>JieKTopa 6. Pecfc/ieiaop 6 npeACTaB/iaeT 
c6opHyjo KOHCTpyiainKD M3 n/iacTMH. HeTupe ranoreHHbie ziarvinbi 
BK/ieeHbi b KpoHLUTeMHbi 49 t KOTopbie b cbokd osepeAb 3aicpen/ieHbi k 
ruiacTMHaM pe4>/ie»aopa bmhtsmh 50. B OKcnepMMeHTanbHOM MaxeTe 

30 ncno/ib30Ba/iMCb seTbipe ziaMRbi Tuna ELS OSRAM. M3/iyseHMe JiaMn 4 
nepe3 CTeHKM xoji6bi m xBapueBotf Tpy6xn 5 npaMo, unw, OTpaxaacb ot 
noxpbiTbtx cepe6poM cTeHox pe<t>/iexTopa, M3roTOB/ieHHoro M3 cnnaea 
aniOMMHUfl, nonaAa^n nepe3 cnexTpanbHbifi 4>nnbTp, coctoauimPi M3 
py6nHa, tohkoto c/ioa boaw m xaapueBOM ruiacTMHbi Ha cancfcMpoBbiw 

35 AMSJieKTpwsecicuCi 3/ieMeHT 12, a 3aTeM Ha noBepxHOCTb kojkm. B 
axcnepHMGHTe noBepxHOCTb koxm oxna>KAa/iacb nocpeACTBOM cMCTeMW 
oxna^KAeHMfl Ha ocHose 3/ieMeHTOB (lembe Mapio/i TB-17-0,1. 

CeseHne BO/iHOBOAa b KOHTaicre c xoxeft cocTaB/wuio 15x15 mm. 
B 06/iacTM cneicrpa 650-1200 hm anoTHocTb moiuhoctm Ha 

40 noBepxHOCTM kokm Ha 1 4>a3e, Annmeflcn 0 f 5-1 cex cocTaB/iqeT 
20Bt/cm 2 , a Ha BTopofi AnHiAeftcfl 0,2 cex - 85 Bt/cm 2 . Kaic 
noxa3b{BaioT pacseTbi, 3Tofl n/ioTHOcTM AOCTaTosHo Ann noBpexAeHMH 

BO^OCflHOM iiyKOBHUbl. 

BapwaHT ycTpofiCTBa, peann30BaHHoro c oahom ranoreHHOM 
45 JiaMnoR, npeACTaB/teH Ha <t)wr.8. B stom ycTpowcTBe ziaMna 4 cbomm 
Han6o/ibiiJi4M pa3MepoM copneHTvipoBaHa ropn30HTanbHo 
OTHOCMTe/ibHO noBepXHOCTM koxm 17. Ec/im c{)opMa Haxa/ibHoro Te^a 
HecMMMeTpuHHa, to Ko/i6a jiaMnw opweHTupyeTCfl oTHOCMTenbHo 
noBepxHocru ko>km ropn30HTa/ibHO TaKMM o6pa30M, mto6w 
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noBepxHocTb cnwpa^n 37 c Hai/i6o/ibiuetf n/iomaAbio 6bma oSpaiueHa k 
noBepxHocTn koxm. B aaHHOM c/iynae BO/iHOBOAHbifi sc|>(J>eKT b 
HanpaaneHnn pacnpocTpaHeHMfl M3/iyMeHMfl ot AaMnu k icoxe 
o6ecneMMBaeTC« r/iaBHbiM o6pa30M a/ieMeHTOM 51 b sume yceseHHow 
5 nupaMHAW 51 c bucokwm 3HaneHiieM noKa3aTan« npe/iOM/ieHu* (He 
wieHee 1.76), a b HanpaB/ieHHw pacnpocTpaHeHHfl oTpaxeHHoro ot 
KOXM M3/iyseHMR - 3epKa/lbHOfi noBepxHocTbio 52. ripocTpaHCTBo 
MeacAy noaepxHOCTbio 3/ieMeHTa 51 u nosepxHOCTbio 52 o6pa3yeT 
co6oR KioBeTy 53, coeawHeHHyio c Tpy6onpoBOAOM 54 3ano/iHeHHbiM 
10 Ta/iow boaom c TeMnepaTypoPi +1°C M3 pe3epayapa 55, KOTopaa 
nocrrynaeT b c/iubhoPi 6aic 56. npw3Ma 12 Bbino/iHeHa 113 can<t)npa ( 
3aKpermeHHoro b MeTaruiwsecKoCi onpaBe 13, BHyTpn KOTopoii 
npeAycMOTpeH npoTOK xmakoctm c TeMnepaTypofi 0°«5°C ( 
o6pa3yiomeCica npn TaflHww TBepAoro MHoroKOMnoHeHTHoro BemecTBa, 
15 HanpuMep, 3aMopo>KeHHoro BOAHO-cnwpraBoro pacTBopa, 
noMemeHHoro b pesepByap 57, KOTopbiw coe^wHeH c eMKocTbKD 58, r^e 
m co6npaeTCH XMAKocTb c TeMnepaTypow 0°--5°C. 5/iok nuiTaHMH m 
ynpaaneHfm 3 npti ashhom pea/w3auwn npeA/iaraeMoro ycTpowcTBa 
MoxeT MMeTb B CBoeM cocTaBe cucTewiy o6paTHoPi cbh3H, cocTonuuyio 
20 M3 wcno/iHWTe/ibHoro ycTpowcTBa m AaTHwica (Ha MepTexce He yKa3aH). 

Ooprwa OTpaxaiomefi noBepxHocTn 7 pe<t>/ie»aopa 6 m ee 
pacno/ioxeHne e HenocpeACTBeHHoft 6/im3octh k ziaivine 4 Bu6npaeTCR 
TaKMM o6pa30M, 4To6bi a/ih Ha onTunecKoro nyTM ueymy n3/iysaiomeLi 
noBepxHocTbio HaKa^bHoro Te/ta 37 /laMnbi 4 m o6pameHHofi k Hew 
25 nosepxHOCTbio bo/ihoboah 51 6bina MMHUManbHOM m o6ecneHHBa/ia 
Haw6o/ibiuyK) cBeronepeAasy. Bo/ihoboa 51 MaKCMManbHo 
3<})c|)eKTHBHo, 3a cser HB/ieHHH no/iHoro BHyTpeHHero oTpaxeHMH, 
nepeAaeT cseT ot noBepxHoc™ 7 sepe3 xmakmm <J)i/iJibTp m 
canctwpoByio nnacTHHy Ha noBepxHocTb koxw. XmakmCi 4>nnbTp 
30 M36npaTenbHO norjiomaeT UK KOMnoHeHry w3/iyHeHWfl AaMnbi, 
ocAa6/infl MHTeHCMBHocTb CBeTa b stow o6/iac™ cneicrpa ao 
onTMwia/ibHoro ypoBHfl. Xmakhm <J>nnbTpoM RBAaeTcq BOAa 
o6pa3yiomaflCfl npw TaaHUH jibAa b pe3epByape 55 it noA He6o/ibUJMM 
AaBiieHMeM nonaAaromaa b KioBeTy 53, HarpeTaa UK na/iyseHMeM BOAa 
35 (JjwibTpa no Tpy6onpoBOAy nonaAaeT b c6opHy»o eMKOCTb Ana TanoPi 
BOAbi. Pe3epByap 55 h c6opHaq eMKOCTb 56 aji* Ta/iofi boaw rbapiotcr 
cMeHHbiMM 3AeMeHTaMM. Can<J>wpoBaa n/iacTHHa 12 ox/iaxAaeTCfl ao 
TewinepaTypbi nopnAKa 0°--5°C npw npoTeicaHMi/i xwakoctm 
o6pa3yioaieCicfl npw T3rhhm TBepAoro MHoroKOMnoHeHTHoro BemecTsa 
40 (HanpiiMep 3aMopo)KeHHoro BOAHo-cnupTOBoro pacTBopa) b 
pe3epByape 57 no Tpy6onpoBOAaM 59 pacnoAoxeHHbiM BHyTpw 
MeTan/itiHecKoCi onpaBbi 13. Pe3epsyap 56 w c6opHaq eMKOCTb 58 Ann 
hckakoctw c TeMnepaTypofi 0°«5°C TaKxe AB/iaioTCfl cMeHHWMH 
3/ieMeHTaMM, Tannue nhjxa n TBepAoro MHoroKOMnoHeHTHoro semecTBa 
45 HasMHaeTcfl npn noMemeHnw pe3epByapoB 55 m 57 m xo/ioAMAbHoro 
ycipoRcTBa b ycTpoficTBo w nponcxoAUT 3a cseT npwTOKa Terma M3 
OKpyxaiomePi cpeAbi npw KOMHaTHofi TeMnepaType. Heo6xoAMMocTb 
ncnojib3osaHHfl xwakoctm c TeMnepaTypofi 0°-5°C CBH3aHa c 
Heo6xoAMMOcTbK> npeAox^a^eHMfl, HanpMMep annAepMMca, ao 
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TeMnepaTypw huokb 0°C npw ero conpuKocHoseHuw c can<J>MpoBoti 
n/iacTMHOM 12 m MeTa/innsecKoii onpaBoH 13 ao, b npouecce m noc/ie 
o6/iyHeHM«. Ta«HMe PB/meTCH <J)a30BbiM nepexoAOM, mto no3BO/ifleT 
Haw6o/iee 3(J><t>eicniBHo aKKyMy/iMposaTb Ten/io ot koxw \a xmakopo 
5 4>nnbTpa. 

/laMna 3/ieiapnHecKH nwTaeTCH ot 6/ioKa nuiTaHHH, co3Aaioiuero 
3/ieKTpi4secKne MMnynbCbi Tpe6yeMoro HanpflxeHHfl, TOKa n 
AnwTe/ibHocTM. 5/iok nuraHMfl Mo>KeT 6biTb aBTOHOMHbiM, 3a cseT 
noMemeHMfl b ero cocTaB 3/ieicrponnTHHecKoro oaho- hjih 

10 MHoro3apymHoro aKKyMy/i«Topa. 

Heo6xoAHMO 0TM6TMTb, HTO npoueAypa o6pa6oTKM MoxeT 6biTb 
6o/ie3HeHHa. Ana nosbiujeHHfl komcJjopthocth h cHwxeHnq 
TpaBMaTMHHocTn b cocTaB ycTpotfcTBa BBeAeHa cMCTeMa o6paTHo£i 
CBA3M. B npocTeflweM sapwaHTe OHa coctoht TOJibKO wa 

15 ncno/iHMTe/ibHoro ycTpotfcTBa, Tuna KHonosHoro nepeKnioHaTe/ifl nnn 
neAarw, npeicpamaiomero noAasy 3/ie»aponnTaHMfl no xe/iaHwo 
nauweHTa m MOxeT ynpaB/iflTbca nauneHTOM. Bo3Mo>KHbi BapnaHTbi 
Korfla b KasecTBe AaTswxa (J>HKcnpyioiuero npeBbiLuemie nopora 6o/in 
BbicTynaeT AaTHwc pa3Mepa 3pasKa ma3a (npn npeBbiiueHHn nopora 

20 6ojim 3pasoK pe3Ko coKpamaeTca). ckopoctm KpoBOTOKa (npw 
npeBbiujeHMH nopora 6o/iw crapocTb KpoBOTOKa pe3K0 naAaeT). 
3HaseHnq TeiwnepaTypbi o6pa6aTbiBaeMofi noBepxHOCTM (npn 
npeBbiiueHUM nopora 6o/im TewinepaTypa AocTwraeT onpeAe-new-ioro 
3HaHeHi/m), no cuma/iaM c KOToporo HcnojiHUTe/ibHoe ycrpoMCTBO 

25 n3MeH«eT tok sepe3 npoTeicaiownw sepe3 Jiaiviny uinn npeicpaaiaraiuero 
noaany a/ieKTponwTaHiia. 

ripw Mcno/ib30BaHMM AaHHoro ycTpoMCTBa <J)a3a 
npeAox^aweHMfl MOxeT 3aHWMaTb 3HasnTejibHbiw npoMe>»cyTOK 
BpewieHM, npn stom H3JiyHeHne JiaMnw oTcyTCTByeT m nonB/ifleTca jirnub 

30 npn AocTMxeHMM 3nt4AepMi/icoM TewnepaTypbi 6jiw3Kom 0 o --5°C, o neM 
CBumeTe/ibCTByeT nocTynaiomi/ifi c TeMnepaTypHoro AaTHMxa 
(TepMonapw, TepMope3ncTopa, paAMOMeTpumecKoro AaTswca m t.a.) 
cwman. 

B c/iysae Heo6xoAHMOc™ o6pa6oTKi/i 6noTKaHM c AOCTaTOHHo 
35 6o/ibLUOM ruiomaAbio nosepXHocTM bo3moxho oAHOBpeMeHHoe 

MCnOJlb30BaHUie HeCKO-flbKHX nOA06HblX yCTpoilCTB, BblXOAbl KOTOpblX 

o6pa3yioT MaTpwuy M3/iysaTe^eCi-ox^aAMTe/ieCi HaxoAflinnxcq b 
KOHTaicre c KO)KeR . 
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OopMy/ia H3o6peTeHi/w. 

1. YcTpoficTBo Ann TepaneBTMMecKoR m KOCMeTonorwsecKoft 
4>oToo6pa6oTKM 6noTKaHn, coAepxamee 6no< nwaHwa (3) n 
noMemeHHwe b Kopnyc mctohhwc sjieiopoMarHi/rrHoro mnynenvm 

5 (34), Bbino/iHeHHbitf b Bi/me ziaMnbi HaKannBaHnq (4) f pe<t>jieicrop (6) 
Ana KOHueHTpauMM 3Toro n3/iyHeHi/m (34) Ha o6pa6aTbiBaeMyio 
6noTKaHb (17), npo3pasHbiM Aws/ieicrpnK (12) b Bwja,e BOJiHOBoaa, 
coeAHHeHHbift c cucTeMow ox/ia)KAeHMfl m HaxoAflmni'icfl b KOHTaiae c 
o6pa6aTbiBaeMOM 6noTKaHbK> (17), a Taioce cneKTpa/ibHbiCi (Jjn/ibTp, 

10 0T/itiHaKDmeec9 TeM, hto ziaMna Hajca^HBaHMa (4) coeAHHeHa c 
6/iokom nnTaHH« (3) sepe3 MOAy/iaTop (30), KOTopww coAepxnT 
M3MepwTe/ib conpoTHB/ieHWfl . (38) huth HaKana (37) JiaMPbi (4) w 
pery/iflTop moiuhoctm, a BHyTpeHHHa noBepxHOCTb pe<t>/ieKTopa (6) 
npeACTaB/weT co6oft 3epicanbHyio noBepxHOCTb (7), Bbino/iHeHHyio c 

15 Aono/iHi/iTe/ibHOM 4)yHKUneM B03Bpara M3/iyHeHnn (34), OTpaxeHHoro 
ot o6pa6aTbiBaeMotf 6noTKaHH, o6paTHO k 6i*oTKaHM (17). 

2. YcTpouicTBO ahp TepaneBTusecKOM n KOCMemnorHHecKoCi 
<J)OTOo6pa6oTKM 6i40TKami no n. 1, OT/WHaiomeecfl TeM, hto 
cneicrpa^bHbiti cJ>nnbTp MoxeT 6biTb Bbino/iHeH b BHAe 

20 nor/iouxajoiuero (fcwibTpa (8). 

3. YcTpoMCTBO A^n TepaneBTMsecKoCi \a KocMeTo/iorwHecKoti 
<J>OTOo6pa6oTKM 6woTKaHM no n. 1, OT/wnaiomeecfl TeM, hto 
cnejcrpanbHbiM <J>nnbTp MoxeT 6biTb BbinojiHeH b BHAe 
jiioMMHecueHTHoro npeo6pa30BaTe/iq (9). 

25 4 t YcTpoPicTBO aha TepaneBTunecKOM m KOCMemnorwHecKofi 
(t>OToo6pa5oTKM 6noTKaHM no n. 1, oTJiMHafomeeca TeM, hto 
cneKTpa/ibHbifi 4>w/ibTp MoxeT 6biTb BbinojiHeH b BHAe oTpaxaiomero 
noKpbiTu^ (7) pe<J)/ieiaopa (6). 

5. YcTpoiicTBO ahr TepaneBTuinecKoCi u KocMeTo/iorwHecKoPi 
30 4)oroo6pa6oTKW 6uoTicaHn no n.1, OT/wnaiomeecfl TeM, hto 

np03paMHbiPi Ana/ieKTpnK (12) pacno/ioxeH b MeTa^JiHHecKow onpaBe 
(13), 3aKpeaneHHoCi BHyrpn Kopnyca (1), k kotopoCi c oahom 
cTopoHbi BrmoTHyio npwcoeAWHeHa, HaxoAHtuaacfl b KOHTaiae c 
6noTKaHbio (17) MeTa^/iMHecKaa anacTi/iHa (16), coeAMHeHHaw c 
35 cucTeMoCi oxna>KfleHMfl (33). 

6. YcTpoftcTBo Ann TepanesTHHecKoR m KOCMemnorMHecKoR 
4)OToo6pa6oTKM 6motk3hm no n. 1, OTJiMnaioweecH TeM, hto 
nomomaioiuwCi M3/iyHeHne <J>itnbTp (8) BbinojiHeH b bmag, 
o6pa3y»omefi c AMa/ieicTptiicoM onTusecKUM bojihoboa, cshabhh 

40 cTpyicrypbi: ji iom WHecueHTHbift npeo6pa30BaTe/ib (9) - oxnaxAaioiuafl 
He3aMep3aioiAap XMAKocTb (10), ormisecKMM Termowso/iqTop (11). 

7. YcTpoiicTBo aha TepaneBTwnecKofi m KOCMeTo/iorwHecicoft 
<|)OToo6pa6oTKi4 6noTKaHui no n.1, OT/iHHaiomeecH TeM, hto 06/iacTb 
BHyrpeHHefi rioBepxHocn/i pecJxneicTopa (6), pacnonoxeHHaa HaA 

45 ziaMnoR Haica/iMBaHMfl (4), MMeeT (J>opMy nacTM 3/wnnconAa w\\a 
cc))epbi c ueHTpOM KpHBH3Hbi b ueHTpe 6/iwKattiijeii k ziawne (4) 
rpaHM (36) BO/iHOBOAa, a o6nacTb BHyTpeHHeCi noBepxHOCTb 
pe<|)Ae»aopa (6), pacno/ioxceHHafl Me>Kfly -naMnofi HaKa^nBaHMfl (4) m 
3toR rpaHbio HaicnoHeHa k noaneAHetf noA TynbiM yrnoM. 



WO 00/54649 





PCT/RU00/00D88 



17 



8. YcTpOMCTBo Ann TepaneBTMMecKofl n KOCMeTo/ioraMecKoCi 
4>oToo6pa6oTKi/i SwoTicaHii no n.7, oT/iMsaioLueecH tbm, mto ofi/iacTb 
BHyTpeHHefl noBepxHOCTM pecfc/ieiaropa (6), pacno/ioxceHHaq Mexfly 
jiaMnofi HaicanMBaHMfl (4) m 6n\Axaihweih k Heft rpaHbio (36) 

5 sanHOBOAa (8) npeACTaB/iaeT co6oft 6oKOBy»o noBepxHocTb 
yceseHHbix KOHyca mjim npaBM/ibHoft HeTbipexyro/ibHow nwpaMmaw. 
Ma/ibiM ocHoaaHMeM kotophx nsmercn yica3aHHaq rpaHb, a 
AByrpaHHbiPi yroji uexjxy Heft v\ 6okoboCi noaepxHocTbio umi/i rpaHbio 
ziexMT b npenenax ot 1 15° ao 120°. 

10 9. YcTpoftcTBo Ann TepaneBTMsecKoft m KocMeTo/iornsecKOM 
<t>OTOo6pa6oTKn SnoTKaHw no n.1, OT/iMHaiomeeca TeM, hto 
pecfejieicrop (6) n npo3panHbift AnsJieiarpMK (12) BbinonHeHbi M3 AByx 
no/iOBHH c oSmeft ocbio BpameHnq (39), Ha oahom M3 no/iOBMH 
pecJ>/ieicTopa (6) c BHyTpeHHeft cTopoHbi pacno/ioxeHa ztaMna 

15 Haica/iMBaHMa (4), Kaxcnaa M3 no/ioBMH npo3pasHoro AMa/ieicrpMica 
(12) MoxeT 6biTb Bbino/iHeHa c <j)yHKUMeft cneKrpa/ibHoro 4)M/ibTpa w 
3aicpeaneHa Ha cooTBeTCTByiotueft no/ioBMHe pecfc/ieKTopa (6) c 
yneTOM pa3MemeHMfl 6noTKaHn (17) Me>Kfly no/ioBMHaMM 
Aua/ieiopMKa (12), b coMKHyTOM cocTOAHMM no/ioBHH pectxneKTopa 



10. Yctpomctbo aha TepaneBTMHecicoft \a KOCMeTO/iorMHecicoft 
ct>oToo6pa6oTKM 6uoTKaHM no n. 9, oT/iMHaraiueecn TeM .hto 
BHyTpeHHnfl noBepxHocTb pe<t>/ieKTopa (6), b coMKHyTOM coctohhmm 
ero no/ioBMH, npeACTaB/iaeT co6oft 3/uinnconA BpameHna, b oahom 

25 ero c})oicyce (47) pacnojioxeHa cnMpa/ib hmtm Haica/ia (37) Jiawinw 

(4), OCb KOTOpOft OpMeHTHpOBaHa BAO/lb 6o/lbUJOM ocm (39) 

3/i/innconAa, no/iOBMHbi npo3pasHoro AM3/ieKTpwica (12) Bbino/iHeHbi 
b BMAe ujapoBbix cerMeHTOB (44), c ocHOBaHMAMU napa^ne/ibHbiMM 
6ojibtuoii ocm 3/i/iMnconAa m ocm BpaiueHwq nonoBMH pecfejieKTopa 
30 (6), LuapoBbie cerMeHTbi 3aicpeaneHbi Ha no/iOBMHax pe<Jxneiaopa c 
yseTOM cosnaAeHMfl mx o6mero ueHTpa co btopwm 4>oKycoM (43) 
3/inwncowAa m pacno/ioxeHHoft Me)KAy ujapoBWMM cerMeHTaMM 

SMOTKaHbfO (17) 

1 1 . ycrrpotfcTBo A/ifl TepaneBTMsecKoPi m KocMeTo/iorMHecKoft 
35 4>OTOo6pa6oTKM BuoTKaHM no n. 9, OT/iMHaiomeecfl TeM, hto 

BHyTpeHHBfl noBepxHocTb pe(t>neKTopa (6), b coMKHyTOM coctoahmm 
ero no/iOBMH, npeACTaB/iaeT co6oft noaepxHocTb 3/i/iMnTMHecKoro 
UMAMHApa, o6pa3yiomafl KOTOporo napawie/ibHa ocm BpaiueHiifl 
no/iOBMH pect>/ieicropa (6), Ha ypoBHe oahoto 4>oKyca aruiMnca 

40 pacno/io5K6Ha cnwpa/ib hmtm Haica/ia (37) ziaMnw (4), ocb KOTopoft 
opweHTMpoBaHa napa/wenbHo o6pa3yioiueM 3/uwnTMHecKoro 
UM/iMHApa, a no/iOBMHW npo3paMHoro Ana^eKTpMxa (12) Bbino/iHeHbi 
B BMAe nonoBMH UM/iMHApa (48), aaKpen/ieHHbix Ha no/iosMHax 
pe4>^eiaopa (6) c yneroM coenaAeHMq ocm 3Toro UM/iMHApa c 

45 pacno/ioxeHHOM, MexAy ero no/ioBMHaMM 6MOTKaHbK> (17) m BTopoit 
<J>oKa/ibHoft ocbK) (43) 3/i/iMnTMsecKoro unnMHApa, npMneM 
HanpaBAeHMe o6pa3y»omeCi unnMHApa (48) AnaneRTpnica (12) 
coBnaaatoT c HanpaB/ieHMeM opMeHTaui/iM ocm cnnpa^n hmtm HaKa/ia 
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(6). 



(37). 
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12. YCTPOPICTBO AHS? TepaneBTMHeCKOM M KOCMeTO/lOrWHeCKOtt 

<t)OTOo6pa6oTiai 6noT<aHn no n. 9, oTnwnaiomeecn TeM t hto 
BHyTpeHH^n noaepxHOCTb (7) pecjwiexropa (6), b comkhytom 
coctohhuh ero nonoBMH, npeACTaBJineT co6om nosepxHocTb 

5 3/uiiinTMHecKoro unni/iHApa, o6pa3yK>man KOToporo napannenbHa 
ocm BpaiueHun (39) nonoBMH pect>ne»cropa (6), Ha ypoBHe OAHoro 
<t>oxyca (42) an/innca pacno/ioxeHa cnnpa/ib hhth HaKana (37) 
naMnw (4) f ocb KOTOpow opueHTuposaHa napannenwno o6pa3yioiuePi 
Uw/iwHApa, a no/iOBMHbi npo3pasHoro Ans/ietcrpMKa (12) Bbino/iHeHbi 

10 b BUfle npnMbix npn3M (47), c HenpaB^uibHbiMM MHoroyrojibHWKaMM b 
OCHOB3HHM, opueHTupoBaHHWx 6oKOBbiMH pe6paMii napannenbHo 
ocm BpameHMn (39) no/ioBHH pecfcjiexropa (6) ( 3aKpeaneHb» npi/i3Mbi 
(47) Tax, hto (fcoxa/ibHafl ocb (39) 3/i/iwnTMHecKoro unnwHApa 
coBna^aeT c pacnonoxeHHoPi Me>KAy npn3MaMM (47) 6noTxaHbio 

15 (17). 

13. YcTpoftcTBO Ann TepaneBTMsecicofi h xocMeTo/iornsecKOPi 
4>oToo6pa6oTKM 6noTxaHH no n.4, oT/iMsarameecw TeM, hto 
3epKa^bHan noBepxHocTb (7) pecfcneicropa (6) Bbino/iHeHa M3 
MaTepwana, ceneKTWBHO oTpaxaramero n3/ryHeHne (34) c AnwHofi 

20 BO/iHbi b zuiana30He 600*2500hm. 

14. YcTpoftcTBO Ann TepaneBTunecKOM m xocMeTo/ion/iHecKow 
4>0T0o6pa6oTKM SnoTKaHM no n.1, OT/innaiomeecn tsm, hto hhcjio 
naMn Haxa^MBaHUfl (4) w/m hhcjio HWTetf Hatca/ia (37) e oahoC* ziaMne 
(4) MOxeT 6biTb 6o/ibiue oahom, npwneM hwth Haica/ia (37) MoryT 

25 6blTb fUlOCKMMW. 

15. YcTpoticTBo Ann TepaneBTHHecKofi m KocMemnori/iHecKow 
4>OTOo6pa6oTKM SnoTKaHU no n. 9, OT/iwnaiomeecn TeM, hto 
oxna>KAaioiuan He3aMep3aioman XMAKOCTb (10) AonojiHHTe/ibHo 
06/iaAaeT caotfcTBaMU nornomeHwn M3jiyHeHt/in n/in nepeu3/iyseHMfl 

30 b r Apyryio odjracTb cnexTpa w noMemeHa b Tpy6onpoBOA (22), 
coeAHHeHHuft c HameTaiomefi noMnofi (33). 

16. ycTpoflcTBo Ann TepaneBTMHecxoM m KOCMeTonornHecxoii 
0OTOo6pa6oTKH 6woTxaHui no n.1,, OT/iwnaiomeecn TeM, hto 
npocTpaHCTBo BHyrpw pecfc/iexTopa (6) coeAMHeHo c 

35 B03AyxonpoBOAOM noAK/iKDHeHHUM k B03AyuiHOMy xoMnpeccopy 
(31). 

17. YcTpoCiCTBO Ann TepaneBTMHecxoPi m KOCMeTo/iorwHecxoM 
<J)OToo6pa6oTKM 6noTxaHM no n.1., OTnunaiomeecn TeM, hto cucTeMa 
oxna)KAeHuw (33) npo3paHHoro AnsnexTpHxa (12) n MeTannwHecxoft 

40 nnacTMHbi MOxeT coAepxaTb aneMeHTw rienbTbe (14). 

18. YcTpoiiCTBO Ann TepaneBTMHecxow m KOCMeTo/iorwHecxoii 
<j30Too6pa6oTKn 6noT»caHw no n. 3. OT/innaiomeecn TeM, hto 
jiiOMHHecueHTHbiii npeo6pa30BaTenb (9) n onTunecKHM 
Tennon30jinTop (11), BXOAniune b c3HA8HH-CTpyioypy, Bbino/iHeHbi 

45 cooTBeTCTBeHHo M3 py6MHa win cancfcuipa c Ti/rraHOM w onTMsecxoro 
cTexna* b tom sucne KBapueBoro. 

19. YcTpoftcTBo Ann TepaneBTWHecxotf m KOCMemnorwHecxofi 
<J)OToo6pa6oTKM 6noTKaHM no n.1., OT/wnaioLueecn TeM, hto oho 
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Aono/iHi/rrenbHo cHa6xeHo cMCTeMoft boarhopo wm B03AywHoro 
oxnaagaeHwa Kopnyca. 

20. YcTpoCicTBO Ana TepaneBTMHecKoK h KocMeTo/iorMsecicoR 
<()OTOo6pa6oTKM 6noTKaHH no n. 3 ( OTJWHajomeeca TeM, hto b Hew 

5 6a/i/ioH iiaMnbi Hatca/iwBaHMfl (4) m/m/im Tpy6»ca (5) OKpyacaiomaq 
6annoH (4) Aono/iHHTeiibHO Bbino/iHeHbi c (J>yHKUneti 
/liOMMHecueHTHoro npeo6pa30BaTe/ifl. 

21. YcTpoCicTBO ana TepaneBTMHecKoti h KOCMemnorMsecKofi 
c|)OToo6pa6oTKM SnoTKaHii no n, 1, OT/insajomeecfl TeM, hto HMTb 

10 HaKa/ia (37) ziaivinbi (4) npeACTaB/iaeT co6ofi nnocmih M3jiyHaTe/ib, 
rmocKocTb KOToporo napa/uie/ibHa n/iocKOCTM o6pa6aTbieaeMoCi 
6noTKaHtt, a MacTb briyTpeHhei-i rtoaepxhoc"; i\ pe(p/ieicropa (6) 
pacnoiioKeHHan HaA /laMnofi HaxoAHTca ot 6/inxafiiiJePi k JiaMne (4) 
rnaHM (36) po/ihoboas Ha paccroHHi/iw ne 6o/iee 1.2d r&e d - 

22. ycTpoftcTBo aha TepaneBTusecKOM m KocMeTo/iornsecKofi 
c{)OTOo6pa6oTKM 6MOTK3HM no n. 1, OT^MMaKDlUeeCfl TeM, HTO 
nor/iomaioiuMM M3/iyMeHwe 4>wibTp Bbino/iHeH b awe c3habmh- 
cTpyiaypbi c 4>yHKUneM bo/ihoboab A/ia n3/]yneHHfl ot naMnw (4) k 

20 6noTKam4 (17) ti o6paTHo t m o6paaoBaHHOM b HanpaB/ieHMH 
nepneHAnicy/iflpHOM nosepxHocTn 6noTKaHW H3 seTbipexyrojibHofi 
yceseHHofi nnpaMi/iAbi (51) n3roTOB/ieHHoui M3 npo3paHHoro 
MaTepwa/ia c no«a3aTejieM npe/ioMneHUfl He MeHee seM 1.76, 
6ojibiuoe ocHOBaHne KOTopoPi, oSpaiueHo k jiaMne (4), boaw c 

25 TeMnepaTypotf ot 1°C ao 10°C m npO3pasH0ro Ans/ieiorpMKa 
Ky6nHecKoR <t>opMbi ( HaxoAHiueroca b KOHTaiae c 6noTKaHbio, a b 
HanpaB/ieHnn, napa/ine/ibHOM noBepxHocTw 6woTicaHn - H3 toK xe 
MeTbipexyro/ibHOM yceneHHow nupawnAbi (51), boaw c TeMnepaTypow 
ot 1°C ao 10°C m BHyTpeHHeti noBepxHocrbio (52) HaKOHenHwca c 

30 3epKaunbHbiM noicpbiTweM. 

23. YcTpoCicTBO a/ih TepaneBTMsecKoPi m KocMeTo/iornsecKoCi 
4>oTOo6pa6oTKvi 6woTKaHw no n. 1. oT/ii/inaiomeecfl TeM, hto 
np03pasHbia AwaneicrpMK (12) pacno/ioxceH b MeTa/uiM4ecicoM 
onpaBe, cHa6xeHHofi cMcreMofi ox/iaxcAeHwa XMAKOCTbio c 

35 TeMnepaTypow ot - 1 °C ao - 1 8°C. 

24. YctpoRctbo ah« TepaneBTusecKow m KocMemnorwHecicofl 
4>OToo6pa6oTiai 6woTKaHn no n. 1, oT/innaiomeeca TeM, hto oho 
Aono/iHMTejibHo cHaSxeHo citcTeMoR o6paTHOii cbh3M, b uenb 
KOTopoCi bxoamt AaTHMK 6o/ieBoro nopora nauweHTa, HMTb Haicana 

40 (37) iiaMnw (4) n 6/iok nwTaHMfl (29). 

25. YcTpoRcTBO Ana TepaneBTMHecKOfi m KocMeTonorMHecicotf 
4>OToo6pa6oTKH 6t/ioTicaHH no n. 1, oxnuiHaiomeecfl TeM, hto oho 
Aono/iHme/ibHO cHa6xceHO npepbiBaTe/ieM CBeTa ynpaBAneMoro no 
6o^eBOMy nopory nauweHTOM win abthmkom 6o/im b BMAe 

45 MpMAOAMarHOCTMKM HflMAWarHOCTVIKH KpOBOTOKa. 

26. YcTpoRcTBO a/i« TepaneBTMHecKoPi m KocMeTo/ioriiMecKoR 
4>OToo6pa6oTKW 6noTKaHM no n. 1, OTAnnatomeecq TeM, hto 6/iok 
ntrraHMq (29) cHa6xeH aKicyMyjurropOM. 
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27. Cnoco6 TepaneBTMHecKoR win KocMeTo/iorMMecKofl o6pa6oTKM 
koxm, npw kotopom Koxy (17) npeABapnTejibHO oxnaacAaioT, 3aTeM, 
npoAOJixaa oxnaacAaTb, o6/iysaioT CBeTOM (34), AaMnw HaKarmBaHMH 

(4) OTJIMMaiOlUMMCfl TeM, MTO IWR <J)OTOfleCTpyiCUMM BOJlOCflHOfc 

5 ziyKOBMUbi (35), oS/iyseHue npoM3BOA«T abym* cJ)a3aMM, nepeaq M3 
KOTopbix npeAHa3HaseHa a/ih npeABapirre/ibHoro HarpeBa AepMwca 
(17) ao TeMnepaTypbi He Bbiiue TeMnepaTypbi AeHarypauwn h a/imtch 
0,1*100ceK b Anana30He 1100-2500 hm c MaKCWMyMOM b 06/iacTM 
1300-1400 hm m rinoTHocTbio moiuhoctm ot 10 - 60 Bt/cm 2 , a 

10 BTopap, HenocpeACTBeHHo cjieAyioiuaa 3a nepBotf, npeAHa3HaneHa 

AHH AeCTpyKUUIM BOJlOCflHOfi JiyKOBHUbJ (35) m a/ihtcr 0.05-10 ceK B 
Anana30He 600-1200 hm c Maxci/iMyMOM b o6/iacTM 600-1000 hm m 
rinoTHocTbio moiuhoctm ot 80 - 800 Bt/cm 2 . 

28. Cnoco6 TepaneBTMMecKoPi v\m KOCMeTO/iornsecKoCi o6pa6oTKM 
15 koxh, npM kotopom Koacy (17) npeABapt/rre/ibHo ox/iaoKAaioT, 3aTeM. 

npoAo/i)Ka« oxnaxAaTb, o6/iysaioT CBeTOM (34). ziaMnbi HaKannBaHna 

(4) OT/lMMaiOlUMClC« TeM, MTO Ann (J>OTOAeCTpyKUMM BOJIOCflHOtt 

ziyKOBi/iubi (35), o6/iyHeHwe a/wtca 0.05-10ceK b Anana30He 600- 
1200 hm c MaKCMMyMOM b o6/iac™ 600-1000 hm h anoTHOCTbio 
20 moiuhoctm ot 80 - 800 Bt/cm 2 . 

29. Cnoco6 TepaneBTHMecKow mw KocMeTO/iornsecKoii o6pa6oTKM 
koxm, npw kotopom Koxy (17) npeABapiiTe/ibHO ox^a^AaioT 3aTeM, 
npoAO/ixaa oxnaxAaTb, 06/iysaioT cbctom (34) AaMnw HaKannBaHnw 

(4), OT/lMHaiOmMflCfl TeM, MTO A/1* 4>OTOKOary/lflUMW KpOBeHOCHblX 

25 cocyA08 vmn Ben o6/iyseHne npon3BOA«T b Aae c|>a3bi, nepsaa M3 
KOTopbix npeAHa3HaneHa aha npeABapnTe/ibHoro HarpeBa AepMwca 
(17) ao TeMnepaTypbi He Bbiiue TeMnepaTypbi AeHaTypauMM m a/imtca 
0.1-100 ceK B Anana30He 500-2500 hm c MaiccuMyMOM b o6/iacTM 
700- 1500 hm n anoTHOCTbio moluhoctm ot 1 ao 50 Bt/cm 2 , a 

30 : Bfopanr HenocpeACTBeHHo G/ieAyioiuaa 3a nepsoft, npeAHa3HaseHa 
An* Koary/iflUHH cocyAa unw BeHbi w a/ihtch 0.05-1 ceK b Awana30He 
400-1 200hm c MaKCMMyMOM B oQ/iacTM 500-1100 hm, c rviOTHocTbio 

MOIUHOCTM OT 10 AO 500 Bt/CM 2 . 

30. Cnoco6 TepaneBTMsecKoK wjim KocMeTo/iorMsecKOM o6pa6oTKM 
35 koxm, npM kotopom Koxy (17) npeABapMTe/ibHo ox/iaxAaioT, 3aTeM, 

npoAonxan ox/ia)KAaTb, o6/iysaioT cbctom (34) JiaMnw HaKanMBaHMfl 
(4), OT/iMsaiomMtfcH TeM, mto a/ih ce/ieKTMB hopo noBpeweHMfl 
Kon/iareHa AepMMca (17) c uenbio CTMMy/rauMw ero pereHepauMM m/im 
ce/ieicTMBHoro nospe)KAeHMq noAKoaonoro xupa o6/iyHeHwe 
40 npoM3BOA5rr cseTOM b Anana30He 600-2500 hm c A/WTenbHOCTbio 

0.1-1000 CeK M n/lOTHOCTblO MOIUHOCTM OT 0.1 ao 500 Bt/cm 2 . 

31. C no co 6 TepanesTMMecKoR m/im KocMemnorMMecKoft o6pa6oTKW 
K05KM, npM kotopom Koxy (17) npeABapMTe/ibHo oxna>KAaioT, 3aTeM, 
npoAO/DKaR oxnaxaaTb, o6/iyMaioT cseTOM (34) JiaMnw Haica/iMBaHMn 

45 (4), OT/iMMaioiuwiicfl TeM, mto npo3paMHbiw AM3/ieicrpMK (12) m 
MeTan/iMMecicyio nnacTMHy (16) ycrrpoiicTBa no n. 5 npMBOAHT b 
TepMMMBCKMPi KOHTaKT c Koxetf (17), 3aTeM, ycTpoRcTBO 
OAHOBpeMeHHo c o6/iyseHMeM m^m b npoMexcyTKax Me)KAy 
o6/iyMeHM9MM nepeMemaioT BAp/ib noBepxHOCTM kojkm (17) tbk, mto 
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HOBbiw Heo6iiyMeHHbiw ysacTOK kokh (17) cHasana conpmcacaeTCfl c 
MeTannnsecKoft rinacTWHOi* (16), a 3aTeM c npo3pasHbiM 

BOJlHOBOflOM (12). 
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